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LLTTER  OF  TRAXSMriTAL 


U.  8.  Department  of  Aobicultubb, 

Division  of  Agrostology, 
Wa^hingtofiy  B.  C,  August  10, 1897. 
Sib:  I  have  tbe  honor  to  transmit  herewith  and  recommend  for 
publication  as  Bulletin  No.  9  of  this  Division,  a  report  by  L.  H.  Pam- 
mel,  professor  of  botany  in  the  Iowa  Agricultural  College,  on  the 
grasses  and  forage  plants  of  Iowa,  Nebraska,  and  Colorado.  The  three 
States  included  in  this  report,  especially  the  first  named,  are  great 
stock-raising  States,  and  all  information  i>ertaining  to  the  food  sup- 
ply— the  grasses  and  forage  plants — for  the  cattle,  horses,  and  sheep 
can  not  fail  to  be  of  interest.  This  report  is  in  line  with  the  investi- 
gations of  the  grasses  and  forage  plants  of  the  Northwest  now  being 
carried  on  by  the  Division. 

The  report  here  presented  is  divided  into  three  parts,  the  first  includ- 
ing general  observations  upon  the  physical  conditions  and  important 
questions  relative  to  forage  production  in  the  States  named;  the  second 
is  devoted  to  an  enumeration  of  the  more  important  grasses  and  forage 
plants  of  these  States,  alphabetically  arranged,  with  economic  notes; 
in  the  third  part  the  author  presents  a  classified  list  of  the  grasses  of 
Iowa,  Nebraska,  and  Colorado  collected  by  him  during  the  seasons  of 
1895  and  1896. 

Respectftilly,  F.  LAMsoN-SciiiBNEB, 

Agrostologist. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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NOTES  ON  THE  GRASSES  AND  FORAGE  PLANTS  OF 
IOWA,  NEBRASKA,  AND  COLORADO. 


FIELD  HOTES  AHD  OEHEEAL  0BSERVATI0H8. 

INTRODUCTION. 

One  of  the  most  imi)ortant  industries  in  the  States  of  Iowa,  Nebraska, 
and  Colorado  is  that  of  stock  raising,  and  con8e<iuently  the  forage  and 
the  conditions  of  the  native  forage  plants  are  subjects  of  vital  interest 
to  the  farmer.  In  order  to  study  these  conditions  several  of  the  more 
important  points  in  Iowa  west  and  northwest  of  Ames  were  visited  at 
yarioas  times  in  1895  and  1896,  and  in  the  latter  year  collections  and 
observations  were  made  in  the  vicinity  of  Omaha,  Lincoln,  Crete,  Hast- 
ings, and  MeCook,  in  Nebraska,  and  also  in  northern  and  central  Colo- 
rado in  the  vicinity  of  Fort  Morgan,  Greeley,  Fort  Collins,  Golden, 
Denver,  and  Colorado  Springs.  Some  time  was  spent  in  the  foothills 
and  mountains  west  of  Fort  Collins  along  the  tributaries  of  the  Cache 
la  Poudre,  at  Clear  Creek  Canyon  west  of  Golden,  at  Cheyenne  Canyon 
not  far  from  Colorado  Springs,  and  on  Pikes  Peak. 

IOWA. 

GENKRAL  FBIATURES   OF   CKNTKAL  AND   WESTERN  IOWA. 

West  of  Ames  there  are  several  important  valleys — the  Des  Moines, 
Goon,  and  Boyer;  northwest  of  Carroll  tbere  are  the  Little  and  Big 
Sioux,  the  Maple,  and  the  Floyd.  Along  the  Coon  and  Des  Moines 
rivers  the  country  is  rough,  and  but  little  hay  is  cut,  though  much  of 
the  timber  land  is  used  for  pasture.  Along  the  Boyer,  Maple,  and 
Floyd  rivers  the  immediate  banks  contain  some  timber,  but  the  flood 
plains  are  open  and  covered  with  a  luxuriant  growth  of  grasses. 

The  forage  question  in  central  Iowa  is  very  different  now  from  what 
it  was  fifteen  years  ago.  At  that  time  considerable  areas  of  unbroken 
sod  still  remained.  Now  the  wild  prairies  have  almost  ceased  to  be  a 
factor  in  the  production  of  hay.  The  extensive  prairies  have  given  way 
to  cultivated  fields  and  pastures.  Small  unbroken  areas  occur  here  and 
there,  but  these  are  chiefly  confined  to  the  small  drainage  basins 
between  hills,  and  exist  largely  because  in  times  of  considerable  pre- 
cipitation these  depressions  are  too  moist  for  proper  cultivation.  The 
Boyer  and  Maple  valleys  are  noted  for  the  large  crops  of  wild  hay 
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annnally  produced.  The  same  may  be  said  of  the  rich  allnvial  flood 
plain  of  the  Missouri.  This  plain  varies  from  a  few  to  15  miles  in 
width,  the  average  being  from  8  to  12.  The  hay  crop  constitutes  one 
of  the  chief  sources  of  revenue  for  the  farmers  of  this  region,  and  could 
be  made  much  more  important  if  they  would  follow  a  more  rational 
system  of  cropping. 

The  chief  hay  plants  cultivated  in  central  Iowa  are  Timothy,  Kedtop, 
Blue-grass,  and  Red  Clover.  The  principal  plants  used  in  pastures 
are  Blue-grass,  White  Clover,  Redtop,  and  Timothy.  In  the  Boyer  and 
Maple  valleys  and  on  the  Missouri  bottoms  the  wild  grasses  predomi- 
nate. To  a  limited  extent,  alfalfa  meadows  have  been  started  in 
Carroll,  Ida,  and  Woodbury  counties.  The  loess  hills,  skirting  the 
Missouri  bottoms,  are  mostly  cultivated,  though  unbroken  wild  mead- 
ows and  pastures  still  remain.  In  the  eastern  portion  of  this  district 
considerable  com  fodder  is  used  as  forage,  the  amount  used  depending 
largely  upon  the  condition  of  the  pastures  and  meadows. 

Many  other  grasses  have  been  tried  with  varying  success.  Orchard 
grass,  naturalized  in  many  places,  is  one  of  the  most  successful.  Tall 
Oat-grass  gives  some  promise.  Perennial  Rye-grass  is  nearly  worth- 
less for  this  section  of  the  State.  Italian  Ryegrass  is  unable  to  resist 
the  cold  of  our  winters  and  is  a  complete  failure.  Meadow  Foxtail 
{Alopecurus  pratensis)  does  fairly  well  as  an  early  grass  when  sown 
the  season  before,  but  is  hardly  adapted  to  this  section.  The  most 
promising  of  the  recently  introduced  grasses  is  Smooth  or  Hungarian 
Brome.  The  Short-Avned  Brome  has  also  been  tried  and  is  veiy  prom- 
ising. Rye  and  Barley  are  often  used  as  forage  plants.  German  millet 
and  Hungarian -grass  find  extended  use  some  seasons.  Broom  Corn 
Millet  is  frequently  sown  in  northern  and  northwestern  Iowa. 

But  one  legume  is  generally  grown,  and  that  is  Red  Clover.  Mam- 
moth, or  Medium,  Clover  is  often  sown,  but  is  much  less  common  than 
the  preceding.  Alsike  Clover  is  becoming  more  common.  Two  sweet 
clovers  are  not  infrequent;  the  White  Sweet  Clover  is  more  abundant 
than  the  yellow.  Crimson  Clover  has  been  tried  repeatedly,  but  is  not 
adapted  to  Iowa  conditions.  It  sutt'ers  much  from  drought  in  late 
summer,  and  from  insect  and  fungus  enemies. 

Many  native  species  of  grasses  occur,  and  they  vary  in  quantity  and 
quality  in  different  sections  of  the  State.  The  dominant  grasses  of 
central  Iowa  are  Little  Blue-Stem  and  Big  Blue-Stem.  Both  of  these 
species  are  frequently  called  Blue-Joints.  Several  species  of  Elymus 
are  abundant,  as  Wild  Rye,  on  the  prairies  and  meadows;  Lyme-grass 
on  the  flood  plains  of  streams,  and  Dennett  grass  along  the  borders  of 
woods.  Other  common  grasses  are:  Indian  Beard-grass,  or  Bushy 
Blue-Stem,  in  prairies  and  open  woods;  Tall  Grama-grass  of  the  dry 
prairies  and  gravelly  knolls ;  Nodding  Fescue  in  woods ;  Slender  Fescue 
in  dry  sterile  soils;  Short's  Fescue  in  low  jjrairies,  a  most  valuable 
species;  Switch-grass  in  rather  moist  meadows;  Satin-grasses  {Muhlen- 
bergia  racemosa,  M.  diffusa^  M.  icilhienovii,  and  M,  mexicana)  in  moist 
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soil  of  open  woodlands  and  meadows;  Swamp  Chess  in  open  wood- 
lands; Fowl  Meadow-grass  in  low  groauds  along  streams;  Wire-grass 
and  Sqairrel- tail- grass,  an  introduced  species,  in  meadows  and  waste 
places;  Bine- Join t^  Keed  Canary-grass,  Common  lieed-grass^  and  Float- 
ing Manna- grass  in  marshy  places  and  shallow  water;  Large  Rush-grass 
and  Bunch-grass  in  dry  prairies.  In  northwestern  and  western  Iowa 
the  above  as  well  as  some  additional  species  occnr.  Among  the  latter 
are  Western  Wheat-grass,  Bearded  Wheat-grass,  Blue  Grama,  Slough- 
grass,  and  Big  Sand-grass. 

The  most  widely«distributed  of  all  the  natite  leguminous  plants  is 
Canadian  Eattle-weed  (Astragalus  canadensis),  a  thrifty,  hardy,  and 
vigorous  species  found  in  woods,  low  meadows,  and  prairies.  It  is  eaten 
by  stock,  but  becomes  rather  woody  when  old.  Buli'alo  Pea,  or  Ground 
Plum,  is  common  on  dry  sterile  hills  throughout  the  region  and  affords 
valuable  forage.  American  vetch  is  one  of  the  most  valuable  of  the 
native  legumes.  It  grows  in  the  moist  soil  of  low  prairies  and  open 
woodlands.  This  vetch  is  well  adapted  to  the  conditions  of  western  and 
northwestern  Iowa,  and  does  well  under  cultivation.  The  prairie  clovers 
[Petalostemon  violaeeus  Michx.,  and  P.  candidus  Michx.)  are  common  on 
the  prairies  everywhere,  as  also  on  the  loess  soils  of  western  Iowa. 
These  plants  are  seldom  eaten  by  stock  unless  forage  is  scant.  Dalea 
alopecuroides  Willd.  is  common  throughout  the  loess  region  and  has  been 
introduced  farther  eastward.  Wild  vetch,  well  known  as  a  valuable 
forage  plant  of  the  Northwest,  is  indigenous  to  the  loess,  though  not 
abundant  excejit  locally.  It  has  been  introduced  into  Boone  County. 
Running  Buffalo  clover  {Trifolium  stoloni/erum  Muhl.),  a  native,  is  con- 
sidered a  valuable  forage  plant  by  the  farmers  of  western  Iowa,  and  is 
worthy  of  a  trial  under  cultivation.  Mention  should  also  be  made  of  a 
Loco  plant  {Oxytropis  lambertii  Pursh.)  native  to  this  region.  Though 
often  consumed  by  stock,  no  complaints  have  been  made  that  it  pro- 
duces locoi)oisoning.  Rattlebox  {Crotalaria  sagittalis  L.)  occurs  in  the 
more  sandy  bottoms  of  the  Missouri  River.  Complaints  have  frequently 
been  made  of  the  trouble  it  causes  when  fed  to  horses.  The  disease  it 
produces  has  been  called  "  crotalism." 

OBSTACLES  IN  THE  WAY  OP  GROWING  NAXnTB  FORAGE   PLANTS. 

There  are  some  serious  obstacles  in  the  way  of  maintaining  the 
native  meadows  and  pastures  of  Iowa.  These  may  be  classed  under 
two  heads — the  overstocking  of  pastures  and  the  growth  of  weeds. 
Many  farmers  attempt  to  raise  more  stock  than  their  pastures  will 
safely  accommodate.  The  grasses  can  not  endure  the  close  grazing 
and  excessive  trampling  to  which  they  are  subjected,  and  consequently 
they  die  out.  Snow  in  this  section  of  the  State  is  usually  blown  from 
the  open  fields  soon  after  falling,  and  hence  can  not  be  depended  upon 
to  protect  the  grass  roots  in  pastures  that  have  been  too  closely  grazed. 
As  a  result  of  this,  weedy  annuals,  like  Southern  Poverty-grass,  Foxtail 
and  Squirreltail  spring  up  to  take  the  place  of  the  better  perennial 
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species,  or  the  native  ragweeds  and  verbenas  spread  and  occupy  the 
soil.  All  of  these  have  become  so  plentiful  that  farmers  remark  on 
their  more  frequent  occurrence  now  than  in  former  years.  Several 
rank-growing  weeds  are  abundant  in  meadows  and  pastures  of  western 
Iowa.  Sunflower  and  Marsh  Elder  find  in  the  rich  alluvial  soil  of  the 
river  bottoms  a  most  congenial  place  for  their  development.  They  are 
especially  troublesome  on  land  that  is  often  flooded  during  Spring 
freshets.  It  may  be  that  farmers  of  this  region  who  rely  chiefly  on 
the  hay  crop  will  be  obliged  to  introduce  better  turf- forming  grasses, 
such  as  can  resist  the  irfroads  of  these  weeds.  From  what  I  have  seen 
of  Blue-grass  in  this  region  it  may  prove  a  good  grass  for  this  purpose 
and  Hungarian  Brome  [Bromus  inermis)  may  prove  to  be  of  even  greater 
value.  Snow-^n-the-Mountain  [Euphorbia  marginata),  a  well-known 
ornamental  plant,  is  a  serious  pest  in  western  and  northwestern  Iowa. 
Golden  Rods  are  often  troublesome  in  pastures,  especially  SoHdago 
canadensis  and  IS.  rigida.  Stock  will  not  eat  them  unless  forced  to  do 
so,  and  when  once  well  established  in  the  pasture  they  are  very  difficult 
to  eradicate. 

NEBRASKA. 

THE   FORAGE  PROBLEM. 

The  forage  problem  of  Nebraska  is  one  of  peculiar  interest.  A  great 
variety  of  native  species  occur  because  of  the  diversified  climate  and 
soils  of  the  State.  Observations  were  made  in  the  vicinity  of  Omaha 
and  thence  southwest  to  Lincoln,  Crete,  Hastings,  and  McCook  to  the 
Colorado  line.  The  rich,  fertile  bottoms  along  the  Missouri,  the  rolling 
prairie  west  of  Omaha,  the  fertile  valleys  of  the  Platte,  Salt,  and  Blue 
rivers,  the  salt  marshes  in  the  vicinity  of  Lincoln,  the  vast  stretch  of 
level  prairie  about  Hastings,  the  flood  plain  of  the  liepublican  River, 
with  the  rolling  clay  hills  that  rise  from  this  valley,  the  narrow  canyons, 
and  the  sand  hills  in  the  western  part  of  the  State  are  striking  illus- 
trations of  the  varied  features  of  this  region.  Grazing  is  now,  and 
ever  will  be,  an  important  industry  in  the  western  half  of  the  State. 
Although  the  grasses  may  not  grow  so  luxuriantly  season  after  season 
in  Nebraska  as  in  Iowa,  the  climate  is  more  favorable  for  winter  graz- 
ing than  in  the  latter  State,  and  there  is  a  large  number  of  valuable 
species  of  native  forage  plants. 

NATIVE   GRASSES. 

It  will  not  be  necessary  to  discuss  the  forage  plants  of  eastern  Nebraska, 
as  the  conditions  are  similar  to  those  in  Western  Iowa,  and  the  forego- 
ing remarks  will  apply  to  this  region. 

In  the  central  and  western  parts  of  the  State  the  farmer  relies  chiefly 
on  the  native  forage  plants.  I  was  unable  to  find  a  single  introduced 
grass  superior  to  Grama-grass,  Wild  Wheat,  Turkey-foot,  Big  Blue- 
Stem,  and  Buft'alo-grass.  I  was  strongly  impressed  with  the  fact  that 
the  grasses  best  adapted  to  this  climate  are  the  native  species.    In 
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alluding  to  the  value  of  our  native  grasses  to  obtain  improved  forms. 
Prof.  F,  Lamson-Scribner  says: 

Nearly  all  of  our  caltivated  forage  plants  are  of  foreign  origin,  and  if  it  were  not 
simply  a  matter  of  public  interest,  it  ought  to  be  one  of  public  sentiment  to  preserve 
for  the  coming  generations  of  American  farmers  these  native  species  which  have 
added  so  much  to  the  wealth  of  the  land  iu  the  past.  The  species  in  the  grazing 
regions  iu  the  west  and  southwest,  and  for  that  matter,  in  every  part  of  this  country 
where  sheep  or  cattle  are  raised,  are  best  adapted  for  the  conditions  under  which  each 
grass  grows,  and  it  is  folly  to  think  that  better  forms  may  be  introduced  from  Europe 
or  Asia  or  Australia,  where  climate  and  soil  and  abundance  of  rainfall  are  different. 
The  meadow  grasses  of  the  parks,  woodlands,  and  mountain  slopes,  the  Grama  and 
Buffalo  grasses  of  the  southwest  and  the  Blue-stems  of  the  eastern  prairie  belt,  can 
not  be  improved  upon. 

It  certainly  seems  to  me  that  the  time  has  arrived  for  us  to  consider  the  advisa- 
bility of  saviug  from  extermination  the  numerous  valuable  foragt^  plant-s  found  in 
the  arid  and  subarid  portions  of  our  country.  The  long-continued  existence  of  these 
grasses  shows  that  they  are  adapted  to  the  climate  in  which  they  occur.  For  ages 
these  valuable  glasses  have  defied  unfavorable  climatic  conditions  and  have  stood 
the  tramping  and  grazing  of  vast  herds  of  buffaloes. 

Central  Nebraska  Is  very  favorably  situated  for  grazing.  The  soil 
in  this  section  is  productive,  as  is  evidenced  by  the  fine  crops  of  corn 
and  small  grain  which  have  been  grown  here  under  favorable  climatic 
conditions.  Influenced  by  these  flue  crops,  settlers  occupied  the  coun- 
try and  the  valuable  native  turf  was  turned  under  and  the  land 
devoted  to  the  growth  of  small  cereals  and  corn.  The  results  in  many 
instances  have  been  anything  but  satisfactory.  No  method  of  agricul- 
ture or  human  agency  can  control  weather.  The  ordinary  cultivated 
crops  can  not  be  produced  with  a  scant  rainfall.  The  semiarid  belt  is 
superb  as  a  grazing  country,  unexcelled  west  of  the  Missouri.  A  crop 
of  grass  is  just  as  certain  here  as  com  is  in  eastern  Nebraska.  The 
climate  is  favorable  for  winter  grazing  and  stock  will  need  little  atten- 
tion. The  crop  can  not  be  as  large  as  under  conditions  of  greater 
moisture,  and  the  grazing  lands  must  be  kept  under  certain  restric- 
tions. Business  men  and  intelligent  farmers  with  whom  I  have  con- 
versed believe  that  the  only  salvation  for  this  region  is  the  stock 
industry.  It  will  take  some  years  to  again  see  the  turf- forming  grasses 
cover  the  field  where  the  plow  has  destroyed  the  sod  which  was  many 
seasons  in  forming.  Some  believe  that  they  will  never  return.  It 
requires  time  to  reestablish  a  prairie,  just  as  it  does  a  forest,  when 
once  burned  over,  to  become  covered  with  trees  again.  Annuals  appear 
first,  some  nearly  worthless,  but  thcvse  prepare  the  way  for  the  better 
perennials,  like  Blue-Stem  and  (Jrama. 

COLORADO. 

CENTRAL  AN1>  NORTHERN   (  OLORADO. 

The  conditions  jirevailing  in  central  and  northern  Colorado  are  so 
different  that  the  subject  can  not  well  be  discussed  under  one  head. 
In  northeastern  Colorado  the  conditions  are  much  the  same  as  in  west« 
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ern  Nebraska.  In  the  semiarid  regions  considerable  areas  were  at  one 
time  cultivated,  but,  after  a  few  years  of  unsuccessful  attempts  at  rais- 
ing corn,  oats,  and  wheat,  the  land  has  been  allowed  to  revert  to  grass. 
The  several  branches  of  the  Republican  River  rise  in  the  sand-hill  region 
of  eastern  Colorado.  This  section  of  the  State  has  become  famous  as 
a  stock  country  and  is  seemingly  prosperous.  Nearly  every  farmer  is 
provided  with  a  neat  house.  Windmills  are  numerous  for  the  purpose 
of  providing  water  for  the  stock.  The  country  to  the  north,  drained 
by  the  Platte,  is  likewise  largely  devoted  to  the  cattle  industry.  The 
most  conspicuous  grasses  are  considered  in  detail  elsewhere  in  this 
paper.  Though  the  rainfall  is  limited,  there  are  thousands  of  acres  of 
fine  meadows  and  grazing  lands  covered  with  a  dense  growth  of  Grama- 
grass.    In  some  places  this  grass  would  yield  a  ton  of  hay  to  the  acre. 

FORAGE  CONDmONS  OF  THE  PRAIRIES  AND  SAND    HILLS. 

Turkey-foot-grass,  or  Big  Blue-Stem,  4  to  5  feet  high,  grows  very 
luxuriantly  over  the  sand  hills.  Western  Wheat-grass,  from  2  to  3  feet 
high,  grows  on  the  open  prairies  where  not  pastured.  The  year  1896 
was  certainly  most  favorable  for  the  growth  of  these  wild  grasses.  Such 
a  season  demonstrates  what  this  region  can  do  in  the  way  of  grass 
production.  In  Washington  County,  in  the  vicinity  of  Akron,  with  a 
higher  altitude  than  at  Robb,  Wray,  and  Yuma,  the  ranges  were  in 
excellent  condition,  though  not  as  good  as  in  the  sand-hill  region.  In 
the  vicinity  of  Fort  Morgan  the  range  conditions  were  not  so  good; 
there  was  less  rainfall  and  the  grasses  were  closely  cropped.  Still  the 
region  afforded  some  good  grazing,  consisting  chiefly  of  Blue-Stiem, 
Indian  Millet,  Western  Wlieat-grass,  Blue-Grama,  Buflfalo-grass,  Wild 
Rye,  Feather  Bunch-grass,  and  Needle-grass. 

In  the  country  surrounding  Fort  Morgan  the  ranges  are  chiefly  used 
for  sheep  raising.  Along  the  Platte  to  the  east  and  west  are  several 
large  irrigation  ditches.  The  chief  forage  plant  grown  here  is  alfalfa. 
Too  much  praise  can  not  be  given  to  this  plant.  There  are  thousands 
of  acres  of  it.  Three  crops  are  cut  in  a  season,  and  the  hay  brings  from 
$3.50  to  $4  a  ton.  In  many  cases  the  farmers  allow  their  sheep  to  run 
on  the  range  in  the  summer  and  in  the  winter  feed  them  on  alfalfa  hay. 

Greeley  and  Fort  Collins  in  northern  Colorado  are  famous  for  the 
large  areas  under  irrigation.  Some  of  the  most  valuable  irrigated  Jands 
of  the  State  are  located  here.  The  principal  streams  supplying  water 
for  irrigation  are  the  Platte,  Cache  la  Poudre,  Big  Thompson,  Clear 
Creek,  and  Boulder  Creek.  Here,  as  elsewhere  east  of  the  mountains, 
alfalfa  is  one  of  the  chief  crops.  At  several  points  dairying  is  an 
important  industry,  and  the  fattening  of  sheep  and  cattle  on  alfalfa  is 
assuming  considerable  importance.  The  fact  that  alfalfa  is  a  bulky 
crop  makes  it  more  profitable  to  ship  cattle  to  points  where  this  crop  is 
grown  than  to  ship  the  fodder  great  distances.  It  would  seem,  how- 
ever, that  Colorado  can  not  at  present  produce  enough  alfalfa  to  supply 


Digitized  by 


Google 


13 

her  own  demands.  A  great  deal  of  range  stock  is  shipped  out  to  be 
fattened  in  Iowa,  Nebraska,  and  other  States. 

Three  Brome  grasses  are  becoming  established  in  the  vicinity  of  the 
Colorado  Agricnltural  College.  Two  of  these,  Hungarian  Brome 
[Bromus  inermis  L.)  and  Rescue-grass  (Bromus  unioloides  Willd.),  are 
yalnable  forage  plants.  The  third  (Bromua  tectorum)  is  a  weedy  annual 
on  the  grounds  of  the  exi>eriment  station.  Many  of  the  cultivated 
species  such  as  Timothy,  Bedtop,  Blue-grass,  and  Orchard-grass,  are 
naturalized  in  many  places,  but  farmers,  as  a  rule,  do  not  make  a  busi- 
ness of  growing  these  grasses,  as  they  do  not  thrive  without  irrigation. 
Alfalfa  occasionally  grows  where  the  soil  has  not  been  irrigated  for  a 
season,  but  the  growth  is  so  i)oor  that  it  is  often  not  worth  the  cutting. 
Several  other  leguminous  plants  are  common.  White  Sweet  Clover  is 
a  weed  in  many  of  the  irrigated  districts.  Yellow  Sweet  Clover  is  less 
common  than  the  White.  Neither  of  these,  so  far  as  could  be  learned, 
is  used  for  forage. 

A  large  number  of  native  grasses  occur  along  irrigating  ditches  and 
streams,  and  many  of  them  are  highy  nutritious.  One  of  the  most 
conspicuous  is  Slender  Wheat-grass,  which  grows  to  a  height  of  3  to  4 
feet  and  produces  a  large  number  of  leaves.  The  Western  Wheat- 
grass  is  also  much  more  productive  in  such  situations  than  in  high  and 
dry  soil.  Feather  Bunch-grass  grows  luxuriantly.  Wild  Rye  is  a  large 
and  coarse  grass  of  little  value  when  compared  with  many  of  the  other 
species  noted  here.  In  low,  swampy  places  Slough-grass  grows  from 
1  to  4  feet  high,  and  makes  fine  hay.  Polypogon  monspelicnsis  Desf.,  a 
weedy  annual,  also  occurs  along  irrigating  ditches.  Catabroaa  aquatica 
is  an  aquatic  grass  of  irrigating  ditches  and  wet  canyons  in  the  foot- 
hills. These  have  been  disseminated  on  the  plains  by  water  brought 
from  the  mountains.  Macoun's  Rye-grass  {Elymus  macounii  Vasey) 
occurs  in  the  flats  along  the  river  courses.  Cord-grass  occurs  in  low 
ground  and  Slender  Cord-grass  is  sparsely  represented  in  alkaline 
marshes.  Fowl  Meadow-grass  is  abundant  in  the  fields  in  the  vicinity 
of  Fort  Collins  and  Golden.  Squirrel- tail- grass  is  plentiful  in  seepage 
meadows  and  is  a  noxious  weed  when  the  bearded  "heads  "  have  formed, 
though  it  is  of  some  value  when  young.  The  common  Reed-grass 
occurs  in  quantity  in  the  low  meadows,  but  it  is  of  little  agricultural 
value.  The  marshes  contain  numerous  sedges  and  rushes,  as  Carex 
marciday  C.  ajunciSj  Scirpus  lacustrisy  and  others.  Several  species  of 
Juncos  are  also  common. 

URA6SE8   AND  FORAGE  PLANTS   OF  THE   FOOTHILL^*  AND  MOUNTAINS. 

The  foothills,  as  well  as  the  higher  mountain  slopes,  produce  a  large 
number  of  valuable  grasses.  The  ^^rass  flora  is  not  equally  rich  through- 
out, that  of  the  higher  altitudes  being  more  varied  and  richer  as  to 
species  and  quantity.  The  low  foothills  which  rise  from  the  prairies 
have  many  si)ecies  in  common  with  the  prairies.    It  is  only  in  the 
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caoyous  that  one  meets  the  larger  aud  less  common  grasses.  The 
grasses  of  the  dry  foothills  generally  grow  in  small  bunches,  but  they 
are  surprisingly  nutritious.  Notwithstanding  the  dry  weather  prevail- 
ing in  the  foothills  during  the  month  of  June,  1896,  cattle  were  in  most 
excellent  condition,  which  indicated  that  they  had  been  fed  on  forage 
of  superior  quality.  Tiie  conditions  are  such  as  one  occasionally  finds 
in  the  case  of  Blue- grass  during  a  dry  season  in  the  Eastern  States,  the 
leaves  of  the  grasses,  though  perfectly  dry,  containing  an  abundance 
of  nutriment.  In  the  narrow  canyons  and  wider  valleys  a  more  lux- 
uriant growth  was  observed,  and  where  stock  were  not  allowed  to 
graze  the  meadows  were  in  fine  condition.  The  larger  valleys  up  in 
the  mountains  are  mostly  taken  up  by  homesteaders,  who  select  this 
land  since  they  can  here  raise  a  crop  of  two-rowed  barley.  This  barley 
is  cut  and  used  for  hay.  The  larger  wild  grasses  growing  in  these 
meadows  are  used  in  a  similar  way.  During  the  summer  the  cattle 
range  on  the  mountains,  and  in  the  winter  are  fed  on  the  hay  made  in 
the  valleys.  Not  only  do  ranchmen  grow  cattle  for  beef,  but  at  the 
lower  altitudes  dairying  is  carried  on  and  the  butter  made  finds  a  ready 
sale  in  the  mountain  towns. 

In  the  lower  foothills  large  areas  of  pine  and  Douglass  spruce  have 
been  to  a  great  extent  removed.  Several  small  shrubs,  such  as  Nine- 
bark  (Physocarpus  torreyi),  Raspberry  (Rubtis  deliciosm)^  Furshia  tri- 
dentatay  and  Jamesia  americanay  are  common.  Pnrshia  tridentata  is  fre- 
quently browsed  by  cattle;  in  fact  many  of  the  plants  are  picked  bare. 
The  chief  pine  at  lower  altitudes  is  Pinus  ponderosua  scopulorum. 
When  not  too  dense,  these  woods  furnish  excellent  grazing.  At  higher 
altitudes,  about  8,500  feet,  Pinu^  pond^osus  is  the  principal  tree.  The 
woods  are  usually  open  enough  to  allow  a  growth  of  grass  underneath, 
and  make  good  ranges,  especially  since  there  are  numerous  small  open- 
ings, where  species  adapted  to  moist  soils  grow.  It  has  frequently  been 
stated  that  the  burning  of  these  forests  is  conducive  to  a  good  growth 
of  grass.  This  is  true  only  in  mountain  meadows.  A  forest  burnt 
over  is  absolutely  sterile  for  a  term  of  years,  as  far  as  forage  plants  are 
concerned.  The  fire  not  only  destroys  whatever  turf  there  is,  but  it 
prevents  reseeding.  Such  burnt  forests  are  at  first  largely  covered 
with  various  fireweeds,  wbich  are  of  little  or  no  value  for  forage.  In 
the  course  of  years  the  character  of  vegetation  changes;  grasses  and 
little  shrubs  appear,  then  the  Trembling  Asj^en  (Populus  tre^nuloides) 
comes  up ;  it  soon  becomes  so  thick  that  but  little  else  will  grow,  and 
cattle  find  little  pasturage.  A  fire,  therefore,  destroys  for  a  period  of 
years  all  hope  of  good  forage,  and  it  is  to  the  interest  of  the  ranchman 
that  the  forest  should  not  be  burnt  over.  The  grasses  most  suited  for 
these  regions  are  such  as  are  indigenous  here;  in  fact  there  are  few  evi- 
dences of  naturalization.  Timothy  is  not  uncommon  in  the  foothills, 
but  was  found  in  only  one  locality  at  an  altitude  of  10,000  feet,  along  one 
of  the  mountain  trails.  White  Glover  was  also  found  at  nearly  the 
same  altitude  under  similar  conditions. 


Digitized  by 


Google 


15 

Tfee  mountains  are  marked  by  extremes  of  temperature.  Early  in 
July,  at  an  altitude  of  8,500  feet,  it  is  not  uncommon  to  have  the  ther- 
mometer fall  to  40^  F.  during  the  night.  On  the  Little  Beaver,  one  of 
the  small  mountain  streams  that  finds  its  way  into  the  south  branch 
of  the  Cache  la  Poudre,  at  an  altitude  of  9,500  feet,  the  thermometer 
registered  38^  F.  in  the  morning,  and  yet  at  noon,  in  an  open  meadow, 
it  was  llOo  F.,  most  uncomfortably  hot.  Under  such  conditions  Buf- 
falo Bunch-grass  grows  to  magnificent  proportions.  Western  Brome- 
grass  and  Swamp  Chess  formed  large  patches.  The  little  Mountain 
Timothy  grows  in  large  masses  in  the  moister  woods  below.  Few  of 
our  cultivated  grasses  can  grow  under  such  changeable  conditions 
without  losing  vitality.  At  an  altitude  of  8,500  feet,  lower  down,  on 
Beaver  Creek,  barley  made  a  poor  growth.  It  was  scarcely  6  inches 
tall,  while  Buffalo  Bunch-grass  was  not  only  in  flower  at  9,500  feet, 
but  seed  was  forming.  How  much  better  to  have  started  a  meadow  of 
this  bunch-grass  than  to  sow  barley  every  spring. 

Three  indigenous  clovers  (Trifolium  nanum,  T.  parryii^  and  T.  dnsy- 
phyllum)  occur  in  northern  Colorado.  The  first  is  a  dwarf  species  of 
Pikes  Peak  at  and  above  timber  line.  The  two  larger  species  cover  the 
ground  in  perfect  mats,  and  are  valnable  forage  plants.  Our  horses  fed 
on  these  clovers  in  preference  to  the  grasses  and  sedges  growing  in 
the  vicinity. 

CHEMICAL  COMPOSITION   OK  80MK   COLORADO   FORAGE   PLANTS. 

The  chemical  composition  of  a  few  Colorado  grasses  from  chemical 
analyses  made  at  the  Colorado  Agricultural  Experiment  Station  is  as 
follows : 

Analyses  of  name   Colorado  grassen. 


Grasses. 


Water,  i    A»li.        Fat. 


Orama  grass  {Boutetoua  oligottaehya) 

Bnflklo  grass  {BuUHlis  dactyUndes) 

Western  Wheat  grass  (Agropyron  tpieatum) . 
Sleoder  Wheat-grass  (Agropyron  tenerum)  . . . 

Prairie  June  grass  {KoeUria  crUtcUa) 

Mountain  Timothy  (Phlevm  alpinum)    .     ... 

Sloueh-graas  (Beckmannia  eruco'/ormis) 

Lapine  (Lupinus plattentit) 

AJiaJfa  (MedicagQ  sativa) 

Bokliara  Clover  (MHxloUu  alba) 


Albiimi- 
I      iioiil 
Ditrogen. 


1        7.33 

7.31 

1.73 

7.51 

14.62 

1        7.80 

10. 33 

2.25 

7.54 

14.59 

7.91 

7.09 

2.57 

7.32 

19.65 

1        7.86 

6.28 

2.04 

6.15 

20.20 

8.15 

7.96 

3.93 

6.85 

22.58 

1        7.87 

6.30 

2.60 

10.67 

16.91 

'        8.:J6 

6.21 

3.05 

8.53 

22.65 

9.87 

0.17 

L98 

13.68 

17.93 

,       10.92 

17.27 

7.69 

8.00 

16.16 

8. 7r. 

7.39 

3.65 

17.85 

14.04 

68.33 
65.29 
63.37 
65.33 
58.68 
63.52 
59.56 
57.24 
58.88 
57.07 


The  above  analyses  show  that  these  native  grasses  vary  considerably 
in  composition,  but  that  they  compare  very  favorably  with  cultivated 
ones. 

The  forage  problems  awaiting  solution  are  numerous,  and  the  farm- 
ers and  stock  men  are  just  beginning  to  realize  the  importance  of  work 
along  these  lines.  It  has  freciuently  been  urged  by  the  Chief  of  the 
Division  of  Agrostology  that  more  exact  and  definite  data  on  many  of 
our  wild  grasses  and  more  experimental  work  in  the  improvement 
pf  the  native  grasses  are  needed.     If  by  selection  from  the  native 
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grasses  au  improved  form  of  Western  Wheat-grass  or  Grama  grass 
can  be  introduced  into  the  "  semi-arid  "  region  which  will  give  greater 
returns  than  those  already  there,  the  live-stock  industry  will  be  put 
on  a  better  basis  and  its  success  assured. 


LIST  OF  THE  MORE  IMPOBTAITT  GRASSES  AITD  FORAGE  PLANTS 
OF  IOWA,  NEBRASKA,  AND  COLORADO,  WITH  ECONOMIC  NOTES. 

Alfalfa  (Medicago  sativa)   (fig.   1):    This  valuable  legume  is  spon- 
taneous only  in  the  most  favored  places  in  central  Iowa,  but  is 

more  frequent  from  Carroll 
west,  especially  in  the  loess 
soil  along  the  Missoui'i.  The 
fact  that  it  persists  for  some 
years  is  evidence  of  adapta- 
bility. As  a  cultivated  plant, 
it  has  met  with  moderate 
success  in  a  few  places  in 
Carroll,  Audubon,  Monona, 
Woodbury,  Pottawattamie, 
and  Harrison  counties.  I 
saw  several  good-sized  fields 
in  the  Missouri  Eiver  bot- 
tom, near  Sargent's  Bluff, 
in  Woodbury  County.  The 
first  crop  was  ready  to  cut 
by  the  18th  of  June.  The 
Missouri  bottoms  are  favor- 
able to  the  growth  of  alfalfa 
because  permanent  water  is 
reached  at  a  depth  of  10  to  12 
feet.  The  only  difficulty  in 
"  the  way  is  that  these  bottoms 

Fig.  1.- Alfalfa  (Medicago  »ativa):  a,  seed  pod  seen  from     ^j,^  subject  tO  OVCrfloWS;   the 
the  side;  &,  seed  pod  seen  from  above;  c,  seeds.  .         \       . 

water  during  some  seasons 
stands  for  days  on  the  soil  in  low  places.  It  is  possible  that  the 
higher  locations  might  be  admirably  suited  for  the  growth  of  this 
crop.  In  fact,  good  crops  were  observed  on  the  higher  lands.  The 
soil  of  the  bluffs  along  the  Missouri  is  commonly  known  as  "loess.'' 
It  is  not  peculiar  to  western  Iowa,  but  occurs  abundantly  along 
the  Mississippi  and  other  Iowa  streams.  Loess  is  a  fine  homo- 
geneous soil,  free  from  pebbles  or  other  adventitious  matter,  very 
friable,  so  much  so  that  it  may  be  turned  with  the  spade.  It 
stoutly  resists  weathering,  and  stands  in  vertical  faces  for  years. 
Though  the  surface  dries  quickly,  this  soil  retains  water  in  a 
remarkable  manner. 
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These  loess  blaffs  rise  rather  abraptly  from  the  rich  and  fertile  Missouri 
bottoms  and  extend  as  undulating  hills  for  several  miles  east.  In 
this  region,  which  is  comparatively  narrow,  a  peculiar  vegetation 
exists,  peculiar  at  least  for  the  State  of  Iowa.  It  is  more  western 
than  eastern.  It  is  here  that  alfalfa  has  succeeded  best,  and  is 
perhaps  destined  to  play  an  important  part  in  the  agriculture  of 
the  counties  bordering  on  the  Missouri.  There  are  some  diflBcul- 
ties  to  contend  with  in  Carroll  and  Harrison  counties,  and  this  is 
true  also  to  some  extent  in  Pottawattamie  County.  The  humidity 
of  the  atmosphere  is  somewhat  greater  than  in  Woodbury  County. 
Accompanying  this  humidity  there  is  a  greater  rainfall,  and  a 
greater  rainfall  makes  the  plant  more  subject  to  the  attacks  of  the 
Spot  Disease  {Phaeidium  medicaginis).  This  fungus  disease  causes 
a  premature  falling  of  the  leaves,  and  hence  lessens  its  value  as  a 
forage  plant. 

Alfalfa  is  the  most  valuable  acquisition  to  the  leguminous  forage  plants 
of  Nebraska.  The  frequency  of  naturalized  specimens  throughout 
the  region  in  which  I  made  observations  certainly  indicates  that 
the  plan  t  is  at  home.  Fine  fields  of  it  were  observed  not  only  in  the 
lowlands  along  the  Eepublican  Valley,  but  also  on  the  uplands.  Its 
culture,  however,  was  most  successful  on  the  flood  plains  of  the 
river  and  under  irrigation.  It  produces  a  fair  crop  without  irri- 
gation some  years,  but  on  the  uplands,  year  after  year,  it  can  not 
be  depended  on.  In  the  Republican  River  Valley  the  water  level 
is  from  8  to  10  feet  below  the  surface.  The  roots  easily  reach  this 
dei)th.  Under  favorable  conditions  three  crops  can  be  cut  in  a 
single  season,  but  where  the  field  is  irrigated  three  crops  are  cer- 
tain, and  I  was  informed  that  it  affords  almost  twice  as  much 
money  return  per  acre  as  corn.  A  farmer  with  40  acres  of  irri- 
gated alfalfa  can  make  a  comfortable  living  in  this  part  of  the 
State.  In  the  country  east  of  the  semiarid  region  considerable 
alfalfa  has  been  grown,  and,  so  far  as  I  was  able  to  learn,  with 
good  success.  No  other  perennial  forage  plant  has  given  to  the 
farmer  of  this  region  the  same  amount  of  satisfaction  as  has 
alfalfa.  It  is  certainly  destined  to  play  an  important  part  in  the 
forage  problem  in  Nebraska. 

Alsike  Clover  (Tri folium  hyhridum)  is  occasionally  grown  in  Iowa, 
but  is  not  as  yet  common.  It  is  spontaneous  in  many  places  and 
is  best  suited  for  rather  low  grounds,  frequently  associated  with 
White  Clover  and  Red-top.  It  will  probably  never  take  the  place 
of  Red  or  White  Clover  in  the  State. 

Barnyard-grass  {Panicum  crusgalli).  This  grass,  although  usually 
regarded  as  a  weed,  is  frequently  used  as  a  forage  plant  in  western 
Iowa.  It  occurs  abundantly  as  a  roadside  and  garden  weed  in 
central  Iowa,  and  is  a  conspicuous  grass  in  sloughs  and  in  corn- 
fields in  the  Missouri  bottoms.  Hundreds  of  tons  of  this  grass 
3828— No.  9 2 
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might  have  been  cut  in  Iowa  this  year.  It  is  not  always  so  plenti- 
ful, since  the  rains  are  usually  less  frequent  in  July  and  August. 
Bearded  Wlieaft-grass  {Agropyron  oaninum  B.  &  8.)  is  common  in 
northwestern  Iowa.  It  contributes  somewhat  to  the  native  hay, 
but  is  of  little  value.  In  Colorado  it  is  also  common,  even  at  an 
altitude  of  9,500  feet.  It  is  not  so  large  as  Slender  Wheat-grass 
and  grows  in  drier  places.    A  closely  allied  species,  A.  rickardsoni 

Schrad.,  occurs  also  in  the 
mountains  and  compares 
favorably  in  forage  value 
to  A,  caninum.  Wire 
Bunch-grass  {A.  divergetis 
Nees)  is  common  in  Clear 
Creek  Canyon,  near 
Golden,  Colo.,  and  is  a 
grass  of  considerable 
value. 
Big  Blue-Stem  (Andropogon 
provincialis  Lam.)  (fig.  2)  is 
acommon  species  through- 
out central  and  western 
Iowa.  Wherever  a  bit  of 
prairie  remains  this  grass 
grows  in  abundanoe.  It 
is  a  variable  species,  grow- 
ing in  bunches  3  to  8 
feet  high,  and  producing 
a  large  number  of  fine 
leaves.  It  occurs  on  the 
high,  rolling  prairie, 
rocky,  open,  wocKled  hill- 
sides, and  along  the  allu- 
vial creeks  and  river  bot- 
toms. Blue  Stem  is  an 
TP,«  o    T>*   T«    c*     /  i  ^  •    .  /. .  important  factor  in  the 

Fig.  2.— Big  Blae-Stem  {Andropogon  promnexalxs) :  a,  a  ,  * 

pair  of  spikelots;  fc,  flrot  empty  glume ;  c,  second  empty  Wild  hay  made  in  the  MiS- 

glurae:  d.third  glume;  ^fourth  or  flowering  glume;  g^^^^j    bottOmS,   especially 

/,  palea ;  g,  lodioulea.  .      ^,  ^,      ^ 

in  the  northwestern  part 
of  Iowa.  It  is  liked  by  stock  both  as  green  forage  and  as  hay. 
For  horses  many  farmers  prefer  it  to  timothy.  Blue-Stem  hay 
brings  a  higher  price  in  the  market  than  any  other  wild  hay.  The 
grass  was  common  about  Lincoln,  Nebr.,  and  was  observed  as  far 
west  as  McCook.  It  is  a  most  excellent  grass  for  the  moister  por- 
tions of  the  State,  producing  a  large  i)ercentage  of  the  wild  hay 
as  well  as  aflbrding  much  of  the  pasturage.  Near  McCook,  Nebr., 
it  produced  a  fine  growth  in  the  fiood  plain  along  the  Republican 
River.    It  requires  a  richer  soil  than  the  Turkey-foot  grass. 


Digitized  by 


Google 


19 


^ 


Big  Sand-grass  (Calamovil/a  hngi/oHa  Scribn.)  is  not  common  in  cen- 
tral Iowa,  though  rather  common  in  northwestern  and  western 
Iowa,  where  it  abounds  along  railroads,  on  dry  sterile  soil,  and 
steep  hillsides.  It  often  does  good  service  in  binding  the  loose  soil 
together.  As  a  forage  plant  it  is  of  little  value,  the  culms  and 
leaves  bein^  very  tough.  In  Nebraska  it  is  common  in  the  sand- 
hill country  and  also  in  the  sandy  marshes  of  the  Republican  Valley. 

Black  QfxamsL  (Bouteloua 
hirsute  ItSkg.)  is  common 
in  the  sand-hill  region 
of  western  Nebraska.  It 
forms  dense  tufts  of  line 
leaves.  It  is  nutritious, 
like  the  other  gramas,  and 
fills  an  important  place 
on  these  poorer  soils. 

Blue  Orama  {Bouteloua 
oligostachya  Torr.)  (fig.  '{) 
grows  from  8  to  18  inches 
hi^h,  varying  somewhat 
with  seasons.  It  was 
much  taUer  on  the  aver- 
age in  1896  than  in  1895. 
As  a  rule  this  grass  sel- 
dom exceeds  a  foot  in 
height.  It  is  endowed 
by  nature  with  great 
d  rough  t- resisting  quali- 
ties. Around  Crete  and 
Lincoln,  Nebr.,  it  is  com- 
mon on  dry  soil  and  on 
gravelly  knolls.  At  Hast- 
ings, Nebr.,  it  is  a  domi- 
nant grass  in  meadows 
and  pastures.  The  same 
may  be  said  of  it  from 
McOook  to  the  west  line  of 
Nebraska.  As  a  pasture 
grass  it  is  excellent,  being  nutritious  and  standing  trampling  better 
than  Western  Wheat-grass.  A  few  years  of  selection  under  cultiva- 
tion would  no  doubt  produce  a  form  equal  to  many  of  our  cultivated 
grasses.  Stockmen  inform  me  that  cattle  thrive  on  this  grass  all 
winter  in  western  Nebraska.  In  Colorado  it  is  common  in  the  foot- 
hills, especially  between  5,00()  and  G,500  feet  altitude.  Some  plants 
were  seen  on  an  open  prairie  in  northern  Colorado  at  an  altitude 
of  7,000  feet.  Near  Golden  it  was  likewise  observed  at  an  altitude 
of  7,000  feet.    It  is  common  also  at  Colorado  Springs,  north  of 


X 


f^^ 


Fir..  3.— Blue  Grama  (Bouttloua  oligoitackya) :  a,  empty 
glumes  of  a  spikelet ;  h,  epikelet  with  the  empty  gluntee 
removed. 
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Cheyenne  Canyon,  at  an  altitude  of  6,500  feet.  It  usually  grows 
much  shorter  than  at  lower  altitudes. 

Blue-joint  (Galama{/rosti8  canadensis  Beau  v.)  is  plentiful  in  Iowa  only 
in  low  swales  and  second  bottoms,  where  it  commonly  grows  from 
3  to  4  feet  high,  forming  an  abundance  of  leaves,  well  liked  by  ail 
kinds  of  stock.  The  leaves  keep  green  till  late  in  the  season,  and 
the  hay  is  not  objectionable  because  the  leaves  and  culms  are  not 
dead  at  the  time  when  hay  is  usually  made,  as  is  often  the  case 
with  Wild  Eye. 

Broom-corn  Millet  {Panicum  miliaeeum)  is  seldom  cultivated  in  the 
central  district  of  Iowa,  though  used  more  extensively  in  northern 
and  northwestern  parts  of  the  State.  It  does  well  in  dry  years, 
and  as  a  productive  crop  should  commend  itself. 

BufEialo  Bunch-grass  (Festuca  seabrella).  This  species  at  higher  alti- 
tudes is  the  bunch  grass  par  excellence.  It  is  abundant  on  the 
Little  Beaver  in  northern  Colorado,  at  an  altitude  of  9,600  feet, 
where  it  occurs  in  open,  sunny  places  and  grows  from  a  foot  to  4 
feet  in  height.  The  blades  are  often  a  foot  long.  The  whole  plant 
is  more  or  less  glaucous,  which  adds  to  its  striking  appearance. 
Professor  Crandall,  who  is  familiar  with  the  plants  of  this  region, 
states  that  several  years  ago,  when  stock  had  not  grazed  so  far  up 
the  mountains,  this  grass  occurred  in  great  quantity  in  the  open, 
sunny  places  at  an  altitude  of  9,500  feet.  Very  few  good  specimens 
could  be  found,  because  almost  every  blade  had  been  closely  cropped. 
The  Rocky  Mountain  Husbandman  has  this  to  say  of  Bunch -grass: 

The  cured  grass  retaius  its  nutrimeut  all  >Yiuter;  owing  to  the  fact  that  wo  have  no 
drenching  rains  in  the  fall  to  bleach  it — the  light  snows  which  come  in  early 
winter  and  melt  off  soon  only  serving  to  moisten  it  and  make  it  more  palatable. 
When  we  have  late  summer  rains  and  the  ^rass  remains  green  nntil  fall,  should 
frost  come  early  it  is  injured  and  stock  do  not  seem  to  keep  in  such  good  con- 
dition during  the  winter  as  when  it  dries  up  early,  as  is  generally  the  case. 
During  the  winter  the  lowlands  and  sharp  foothills  are  for  the  most  part  free 
from  snow.  Usually  the  snow  is  cleared  away  by  the  wind  except  that  which 
is  driven  into  the  thick  elnsters  of  grass.  *  *  *  In  grazing  the  stock  gather 
up  more  or  less  snow,  which  serves  in  great  measure  as  a  substitute  for  water. 
With  the  disappearance  of  snow  in  the  spring,  stock  go  up  into  the  foothills, 
following  the  receding  snow  line.  The  grass  which  lies  covered  all  winter  is 
relished  best.  Besides,  the  young  crop  starts  first  and  grows  fasttot  among  the 
steep  hills. 

What  is  here  said  of  Buffalo  Bunch-grass  applies  also  to  Montana  and 
Idaho,  where  it  grows  at  lower  altitudes.  This  grass  has  received 
the  same  high  apprecifitiou  by  stockmen  everywhere. 

Buffalo-grass  (Bulbilis  dactyloidvs  Raf.)  (fig.  4)  once  extended  farther 
east  than  now,  since  it  is  reported  from  northwest  Iowa.  I  did  not, 
however,  meet  with  it  in  that  part  of  the  State,  nor  did  I  observe 
it  east  of  Lincoln,  Xebr.  At  Lincoln  small  patches  occur.  It  is 
abundnnt  about  Hastings,  Nebr.,  where,  in  some  cases  at  least, 
it  is  the  chief  i)asture  grass.    It  is  common  about  Oxford  and 
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McCook,  Nebr.,  and  westward  t^  the  Nebra8ka  line,  althongb  at 
no  point  was  it  so  finely  developed  as  on  the  beautiful  prairies 
surrounding  Hastings.    Buffalo-grass  is  certainly  adapted  to  the 
semiarid  belt  and  to  the  western  part  of  the  humid  prairie  region. 
Farmers  agree  that  it  is  exceedingly  valuable,  not  only  because  of 
its  nutritious  qualities,  but  the  close  turf  retains  the  moisture  and 
allows  the  plant  to  develop  under  conditions  adverse  to  most 
plants,  certainly  to  our  cultivated  grasses.    Every  effort  should  be 
madetoretain  this  grass.     In  central  and  southwestern  Nebraska 
it  is    not    only  a  valuable 
summer  forage,  but  the  mild 
winters  make  it  especially 
desirable  for  winter  grazing. 
When  used  for  this  puri)ose 
it  sbould  notbecropi)ed  too 
closely  in  the  summer.    The 
farmer  should  recognize  the 
importance  of  not  overstock- 
ing the  ranges.    He  should 
give  this  and  other  grasses 
time  to  produce  seed,  so  that 
they  may  perpetuate  them- 
selves by   seeds   from  the 
most  vigorous  ])lants.    Buf- 
falo-grass seeds  freely,  and 
this  is  one  of  the  most  im- 
portant iwints  in  its  favor. 
In    (^olorado  I  observed  it 
only  in  the  lower  foothills, 
where  it  is  a  valuable  grass. 
It  grows  in  the  same  way  as 
on  the  plains,  forming  large 
mats  and  patches  of  turf, 
which   are  closely  cropped 
•by  stock. 

BnfEiEdo  Pea  {Astragalus  caryo- 

carpuH  Ker.)  is  common  on  the  prairies  of  Nebraska  and  dry,  sterile 
hills  of  central  and  western  Iowa.    It  is  valuable  as  a  forage  plant. 

Btmch-graBS  (Sporoholm  heterolepia  (Jray)  is  the  most  valuable  of  the 
several  Drop-seed  grasses  that  abound  in  central  and  western  Iowa. 
This  beautiful  species  occurs  on  high  or  low  prairies  and  hillsides 
with  Little  Blue-Stem  and  Switch-grass.  It  grows  in  bunches  and 
produces  large  numbers  of  slender  leaves  close  to  the  ground. 

Bunch  Spear-grass  (Poa  arida  Vasey)  comes  up  quite  abundantly  in 
the  meadows  of  arid  pastures  in  the  Republican  River  Valley, 
Nebraska.    It  somewhat  resembles  Blue-grass,  with  sharp-i>omted 


Fio.  4.— RiifTalo-grBHS  ( Bulb  His  dactyloidex) :  a,  female 
plaut;  b,  iiialo  plant;  a',  two  fluaterb  of  female 
HpikeletH;  b',  a  branch  of  Heveral  staminate  8pike- 
lotrt;  c,  a  male  or  Htamiuate  Hjkikelet  of  two  flowers. 
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leaves  and  a  more  scant  growth.  It  flowers  early,  aiul  hence  when 
hay  is  cut  it  is  past  its  season. 
Bushy  Blue-St^n  (Andropogon  mUans  L.)  is  a  tall  perennial  found  in 
open  woods  and  prairies  in  Iowa  and  eastern  Nebraska,  but  is  less 
common  than  the  other  blue-stems.  It  is  cut  late  in  the  season, 
usually  in  August  or  September,  because  then  more  easily  made 
into  hay.     The  hay  is  palatable  and  nutritious,  and  (^ures  well. 

Though  the  quantity 
would  be  less  if  cut  by 
the  middle  of  August, 
the  quality  would  be 
superior. 
California  Oat-grass  (Dan- 
thonia  californica)  is 
abundant  in  the  pine 
woods  and  meadows  of 
northern  Colorado  at  an 
altitude  of  8,000  feet.  It 
grows  in  bunches  from 
1  to  3  feet  high,  has 
soft  foliage,  and  is  one 
of  the  valuable  moun- 
tain grasses.  It  is  much 
eaten  by  stock,  and  forms 
a  considerable  element 
in  the  forage  of  the 
mountain  "parks"  and 
meadows. 
Colorado  Blue-Stem  (^()fro- 
pyron  spicatum)  is  one  of 
the  two  valuable  grasses 
of  this  genus  that  are 
native  to  Iowa.  It  is 
common  on  the  loess  in 
western  Iowa,  where  it 
is  used  for  both  hay  and 
pasturage.  As  an  intro- 
duced plant  it  is  now 
common  at  many  points 
in  central  Iowa  and  is  spreading  rapidly.  In  Iowa  it  grows  more 
vigorously  than  it  does  in  Nebraska,  where  it  attainsa  height  from 
2  to  4  feet.  It  is  bluish  green  in  color,  with  somewhat  harsh  leaves. 
The  thriftiness  of  this  grass  in  new  meadows  as  well  as  in  the 
vicinity  of  plowed  ground  indicates  that  an  occasional  stirring  is 
beneficial.  I  am  assured  that  it  is  not  difficult  to  start  a  good 
meadow  of  this  grass  in  two  or  three  years  on  plowed  ground.    It 


Fio.  5.— Frefth'Water  ('onl  jirrasH  {Spartina  cj/nomiroidf*) . 
a,  Rpikelot  showiug  three  Htanieus;  /^apikelet  showing 
the  projecting  Btigraas  of  the  pistil ;  c,  the  saine  w  ith  the 
outer  glumes  removed. 
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grows  along  with  such  grasses  as  grama  aiid  other  prairie  species. 
Meadows  of  considerable  extent  occur  between  Crete  and  HastiDgs, 
Nebr.  It  is  quite  a  novelty  to  see  hundreds  of  acres  with  the  con- 
spicuous blue-gi*een  color  of  this  grass.  It  is  common  in  the 
fboUiills  in  central  and  northern  Colorado,  and  about  Golden  and 
Colorado  Springs.  It  is  not  uncommon  in  open  places  at  an  alti- 
tude of  7^000  feet,  but  is  much  more  abundant  at  5,000  and  0,000 
feet 

Cord-graB8  (^^rtina  cynosuroidts  Willd.)  (fig.  5)  is  abundant  in  low 
grounds,  and  is  an  important  feature  of  the  meadows  in  western 
Iowa  along  the  Missouri.  It  is  well  suited  for  the  alluvial  soils  of 
this  region,  and  can  endure  standing  water  better  than  Big  Blue- 
Stem.  Nature  has  adapted  Cord-grass  to  low  and  swampy  places. 
The  reserve  material  stored  in  the  root  stocks  enables  it  to  grow 
rapidly  when  the  water  has  receded.  Many  farmers  hold  this  grass 
in  high  esteem.  One  farmer  informed  me  that  it  was  more  valu- 
able than  Big  Blue  Stem.  For  the  Missouri  liiver  region  it  is  a 
most  profitable  grass.  In  Nebraska  it  is  common  in  low  grounds 
from  Omaha  to  McCook.  It  is  of  little  value  as  a  pasture  grass, 
and  is  commonly  cut  for  early  hay. 

Couch-grass  (Agropyron  repens  Beauv.)  is  naturalized  in  many  places 
in  Iowa,  and  is  often  cut  for  hay.  It  starts  early  in  the  spring  and 
produces  a  large  numl)er  of  fine  leaves.  In  frequent  rotations  it 
is  a  pest  rather  than  a  valuable  forage  plant.  In  soils  much  sub- 
ject to  wash  it  has  proved  of  value  as  a  soil  binder.  It  occurs  as 
an  introduced  plant  in  Nebraska  about  Omaha  and  at  McCook,  but 
is  much  inferior  to  its  western  relative. 

Crab-grass  {Panic^im  sanguinale  L.)  is  abundant  throughout  Iowa  in 
cultivated  fields  and  open  i)lace8  in  blue-grass  pastures.  Usually 
regarded  as  a  weed,  but  may  afford  some  picking  in  cornfields  after 
com  is  removed.  Under  such  conditions,  however,  the  forage  is  of 
poor  quality. 

Downy  Oat-grass  {Trisetum  suhspicatum)  is  abundant  in  Colorado  in 
dry  open  woods  and  open  places.  It  is  one  of  the  first  grasses  to 
appear  after  fires  have  swept  the  forests. 

Early  Bunch-grass  (Eatonia  ohtusata)  grows  in  rather  moist  prairies 
throughout  Nebraska.  It  matures  early  and  produces  only  a  small 
quantity  of  leaf  and  stem,  and  hence  is  not  as  important  a  factor 
in  the  production  of  either  hay  or  green  forage  as  is  Prairie  June- 
grass. 

Feather  Bnnch^-grass  {Stipa  viridula  Trin.),  although  not  indigenous 
to  central  Iowa,  has  been  found  spontaneous  along  the  railroad 
west  of  Ames.  It  grows  in  bunches,  seeds  freely,  and  is  much 
more  palatable  than  Porcupine-grass.  It  might  be  introduced  with 
advantage  on  the  loess  soils  of  western  Iowa.  In  Nebraska  it  was 
observed  in  considerable  quantity  on  the  second  bottom  along  the 
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Eepublican  River  and  on  the  upland  prairies.  It  is  less  objection- 
able on  account  of  its  "spears"  than  Porcupine-grass  and  Keedle- 
grass.  The  leaves  are  softer  and  retain  their  nutritious  qualities 
longer.  It  is  well  adapted  to  this  section  of  Nebraska.  In  Colo- 
rado it  is  abundant,  not  only  at  an  elevation  of  5,000  feet  in  the 
vicinity  of  Fort  Collins,  but  near  Colorado  Springs  and  Golden  it 
abounds  up  to  an  altitude  of  8,000  feet.    It  is  one  of  the  most 

valuable  forage  plants 
of  the  foothills. 
Fowl  Meadow-grass  (Poa 
flava)  is  not  uncommon 
on  the  flats  and  along 
the  smaller  streams  in 
western  and  northwest- 
ern Iowa.  It  would  be 
of  greater  value  for  hay 
if  it  could  be  harvested 
earlier.  Under  present 
conditions  of  making 
hay  in  August  it  has 
lost  much  of  its  valua 
ble  qualities.  In  Colo- 
rado this  species  occurs 
in  wet  grounds  at  lower 
altitudes  than  Blue- 
griiss. 
Foxtail  or  Pigeon-grasses 
(Chwfochloa  viridis  S.  & 
S.  m\daglaucaS.&S.) 
are  abundant  through- 
out central  and  western 
Iowa  in  cultivated  fields 
and  in  open  places  in 
Blue  grass  pastures. 
Though  usually  re- 
-  garded  as  weeds,  they 

Fio.C— HucgarianHroiiK  piasftf/Z/omw/nrTt/u*):  a.spiko-  afford    SOmC   pickiug   iu 

let;  6.  flowering  glume  seeu  Ironi  the  back;  c,  floret  seen  rornfipld^  flftpr  fhfi  pnrn 

from  the  anterior  side,  showing  palea.  COmnems  alter  tne  COm 

is  removed.  Under 
these  conditions,  however,  the  forage  is  of  very  poor  (luality. 
Giant  Rye-grass  {ElymuH  condensatm)  is  abundant  in  Colorado,  at  an 
elevation  of  5,000  to  5,500  feet.  Cattle  seem  to  prefer  the  shorter 
grasses  to  this  large  coarse  species.  Professor  Lamson-Scribner 
speaks  of  it  as  an  excellent  winter  forage  plant  in  California.  A 
second  species  {IJlymm  triiumdes)  was  observed  in  spruce  and  pine 
woods  in  Clear  Creek  Canyon.  It  is  of  some  value  in  the  sparsely 
wooded  areas  of  this  region  of  Colorado. 
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Htmgarian  or  Smooth  Brome  (Bromus  inermis  Ijeyss.)  (fig.  6)  witb- 
staods  drought  and  cold,  and  is  perfectly  adapted  to  conditions 
existing  in  Iowa.  It  makes  excellent  growth  and  more  nearly 
reaches  the  ideal  of  a  farmer's  grass  than  any  other  sort  intro- 
duced in  recent  years.  Under  favorable  conditions  two  crops  can 
be  cut  in  a  single  season,  and  the  aftermath  is  excellent.  Hunga- 
rian Brome  commends  itself  to  the  farmers  of  central  and  western 
Iowa.  This  is  the  Russian 
grans  or  Russian  Brome- 
grass  of  some  writers. 

Kentucky  Blue-grass  (Poa 
prateiisis  L.)  (fig.  7)  is  the 
chief  pasture  grass  of  cen- 
tral and  western  Iowa, 
though  not  so  prominent 
in  northwestern  Iowa.  It 
does  fully  as  well  in  and 
about  «Tefi'erson,  Carroll, 
and  Logan  as  in  north- 
eastern, southwestern,  and 
southern  Iowa.  South- 
western Iowa  has  some- 
times been  called  the  Blue- 
grass  region  of  the  State. 
The  "Spring  of  1896  in  cen- 
tral Iowa  was  early,  and 
in  many  cases  cattle  were 
turned  into  the  pastures 
before  the  1st  of  May,  from 
which  time  to  the  15th  of 
July  this  grass  is  gener- 
ally at  its  best.  Although 
checked  by  a  short  mid- 
summer drought,  a  vigor- 
ous growth  was  induced  by 
rains  in  the  latter  part  of 
July,  so  that  during  Au- 
gust and  Sej)tember  pas-  ^»«  7— Kentucky  Blne-j?ra«s  {Poa  pratemis):  a,  a 
.  1       1      J  spikelet;  6,  tbe  Horet,  Bhowing  the  hairs  or  wool  at 

tnres  looked  as  green  as     the  base. 
they  did  in  May.    It  is  not 

uncommon  for  many  farmers  to  feed  in  August,  but  the  excellent 
condition  of  the  grass  pasture  rendered  this  entirely  unnecessary 
in  1896. 
In  1895,  and  especially  1894,  because  of  the  great  drought  in  Iowa,  many 
farmers  fed  green  corn  fodder  in  August.  Blue-grass  can  not, 
therefore,  be  depended  on  every  season,  but  it  is  reliable  and  safe 
as  a  pasture  grass  most  seasons.    (Jreen  corn  fodder  is  a  safe  sub- 
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stitute,  and  every  farmer  should  have  some  coru  which  cau  beased 
to  feed  in  July  and  August  when  necessary.  Some  farmers  in 
central  Iowa  advocate  the  more  extended  use  of  corn  fodder  for 
this  purpose.  They  believe  that  less  area  should  be  devoted  to 
the  grass  pasture.  A  Blue-grass  turf  is  a  producer  of  wealth,  and  if 
properly  managed  increases  in  importance  as  the  country  becomes 
older.  Short  rotation  is  not  advised,  though  many  farmers  get 
excellent  results  by  planting  Blue-grass  seed  in  the  cornfields.  In 
the  spring  of  1895,  and  especially  the  fall  of  1894,  many  fanners 
were  disheartened  because  of  the  many  vacant  spots  left  in  the 
pastures.  These  were  soon  occupied  by  Squirrel- tail  grass,  or 
Wild  Barley,  and  Pepper-grass  (Lepidium  apetalum  Willd.).  These 
pastures  have  entirely  recovered  during  the  past  season. 

The  subject  of  Blue-grass  should  not  be  passed  without  saying  some- 
thing of  its  use  in  the  central  section  of  the  State  as  a  winter  for- 
age plant.  When  speaking  of  winter  pasturage  in  Iowa,  the  farmer 
refers  to  Blue  grass.  It  is  a  well-known  fact  that  cattle  do  remark- 
ably well  on  this  grass  in  the  winter.  Though  it  has  lost  in  nutri- 
tive qualities,  it  is  highly  relished  and  serves  a  most  excellent 
purpose  in  keeping  the  digestive  organs  of  the  animal  in  good 
condition.  With  a  good  winter  pasture  of  Blue-grass  it  will  be 
unnecessary  to  use  the  "stock  foods"  to  regulate  the  organs  of 
secretion.  Farmers  should  not  lose  sight  of  the  fact  that  over- 
stocking is  injurious.  To  be  in  good  condition  for  the  winter  it 
should  not  be  overstocked  in  September  and  October.  Other 
grasses  have  been  tried  in  this  way.  Texas  Blue-grass  has  received 
considerable  notoriety  in  this  respect,  and  while  perfectly  hardy 
at  Ames,  Iowa,  nothing  can  be  said  about  its  use  in  central  Iowa 
for  this  purpose,  since  it  has  not  been  extensively  tried. 
The  com|)osition  of  winter-grown  and  summer-grown  Blue-grass, 

according  to  analyses  made  at  the  Iowa  Experiment  Station  by  Prof. 

G.  E,  Patrick  and  Mr.  C.  M.^ade,  is  as  follows: 

Analyses  of  mnier-grown  and  summer-grown  Blue-grass. 


Constituents. 


Winter-grown  Blue- 
grass. 


Spring  and  samuier  grown  Rlue- 
graas. 


3  to  0  inchesi      Early 
3  to  7  iuchoa  high,  j;atb-        high,       i      bloom, 
ered  Nov.  24, 1890.      '   gathered   I    gathered 
Apr.28, 1890.  July  28, 1890. 

(Ireeii.      '      Dried.      | 


Water 

Dry  aubHtiiueo 

Dry  sabstance : 

Ash 

Fat 

Nitrogen-free  extract  or  carbohy- 
drate!}   '. . 

Fiber  

Protein 


Per  cent. 
61.73 
38.27 

9.32 
4.69 

51.49 
19.61 
14.89 


Per  ernt. 
23.05 
76.95 

12.41 
4.24 

48.40 
26.56 
8.39 


Green. 

Per  cent. 
68.05 
31.95 

11.49 
5.55  I 
I 
42.74 
22.19 
18.03 


(fi"oen. 


Per 


cent. 
62.91 
37.09 

8.47 
2.25 

50.50 
29.11 
9.67 


Just  after 

bloom, 

gatbere4 

June  7, 1890. 

Green. 


Per  cent. 
61.24 
3a  76 

8.66 
2.75 

50.79 
29.92 
7.88 
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In  eastern  Nebraska  Bine-grass  is  a  success,  thriving  best  on  low 
grounds  along  rivers,  but  also  giving  good  returns  on  the  drier 
uplands.  The  season  of  1895  was  unfavorable  for  it  in  central 
Nebraska,  but  in  1896  the  pastures  were  in  excellent  condition.  The 
species  was  observed  at  Hastings  and  McCook.  In  the  latter  place 
it  occurred  in  the  streets  and  also  in  the  flood  plain  of  the  Repub- 
lican Eiver.  One  of  the  finest  Blue-grass  lawns  I  have  ever  seen 
was  noticed  in  Oxford.  This  was,  of  course,  under  irrigation.  In 
the  mountains  of  Colorado  it  forms  an  excellent  turf.  The  meadows 
were  as  green  as  any  in  Iowa  in  May. 

Lttfge  Roflh-grass  (Sporobolm  hookeri  Trin.),  which  is  found  on  poorer 
soil  than  Bunch-grass,  forms  a  dense  turf.  The  leaves  and  stems 
are  tough  and  wiry,  detracting  from  its  value  as  a  forage  plant. 
Sparobolwi  t^ryptandnis  Gray  is  an  earlier  grass,  likewise  somewhat 
tough  when  old,  not  so  common  as  Bunch-grass  or  large  Rush- 
grass.  Sporoboius  brevifoUus  is  one  of  the  commonest  grasses  of 
the  loess  of  western  Iowa.  It  forms  a  dense  mat  of  interlacing 
roots  and  root  stocks,  effectually  preventing  the  washing  of  the  soils. 
It  also  occurs  near  Carroll,  Iowa.  The  species  is  of  little  value  as 
a  forage  plant.  Another  species  of  this  genus  is  common  through- 
out this  section  of  Iowa — Southern  Poverty- grass  {8,  vaginccflorus). 
It  occurs  in  fields  and  along  roadsides,  and  is  usually  avoided  by 
stock.  During  the  dry  seasons  of  1894  and  1895  farmers  com- 
plained of  its  presence  in  pastures. 

Little  Blue-Stem  (Andropogon  scoparius  Michx.)  is  common  in  central 
and  western  Iowa.  It  grows  on  the  poorer  sandy  soils,  although 
in  western  Iowa  it  occurs  abundantly  on  the  loess  blufts,  consti- 
tuting a  large  share  of  the  natural  forage.  It  has  the  habit  of 
forming  bunches,  and  grows  from  2  to  3  feet  high,  with  a  large 
number  of  root  and  stem  leaves.  It  seeds  more  freely  than  Big 
Blue-Stem.  Stock  will  eat  the  grass  when  it  is  young  and  fresh, 
but  when  old  it  becomes  woody  and  unpalatable.  It  is  common  on 
the  loess  of  eastern  Nebraska  about  Omaha,  and  was  also  observed 
about  Lincoln  and  Crete. 

Loco  Weed  (Oxytropw  lambertii)  is  of  no  value  as  a  forage  plant. 
Although  the  plant  was  common  everywhere  in  Nebraska,  I  heard 
no  comx)laint«  about  it.  In  Colorado  it  is  the  most  conspicuous 
and  common  of  the  Leguminoscdy  but  it  is  seldom  eaten  by  stock. 

Lupinns  plattensis  Watson  occurs  m  sandy  bottoms  along  the  Re- 
publican River  in  Nebraska,  ft  showed  evidence  of  having  been 
eaten  by  stock. 

Manim  grasses  (Panicularia  species).  Several  species  occur  in  Iowa. 
P.  nervata  and  P.  aquatica  are  most  common.  These  species  are 
of  value  only  in  wet  meadows  and  pastures. 

Meado^ir  grasses  (Poa  species)  are  common  throughout  the  moun- 
tains of  Colorado.    At  higher  altitudes  and  lower  down  in  moist 
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canyons  Wood  Meadow-grass  (Poa  nei»or«h'«)  is  abundant,  as  is 
Bunch  Eed-top  (Poa  buckleyana  Nash).  These  species  are  not  so 
valuable  as  Poa  wolfii  Scribner,  which  is  common  in  dry  woods  in 
Clear  Creek  Canyon,  where  it  is  one  of  the  more  important  grasses. 
Poa  lettermannii  is  common  above  timber  line  on  Pikes  Peak. 
Poa  rupestris  is  likewise  common.  These  poas  constitute  some  of 
the  most  valuable  grasses  in  all  of  the  mountain  meadows.    Poa 

wheeleri  Vasey  is  another 
valuable  grass  of  this  genus 
found  at  an  altitude  of  7,800 
feet.  Mountain  Spear-grass 
(/*.  alpina)j  at  an  altitude 
of  10,00()  feet  to  timber 
line,  forms  a  large  cluster  of 
leaves  close  to  the  ground. 
Millets  {(ha'tochloa  italica  and 
var.  germanwa),  No  other 
grasses  are  so  productive 
on  Iowa  soil  as  the  millets. 
Some  farmers  sow  these 
grasses  every  year.  As  a 
rule,  however,  they  are  sown 
as  ''catch  crops"  inthelat- 
i  ter  part  of    June  or  early 

July,  when  by  September 
a  good  crop  of  hay  can 
be  made.  Some  farmers  are 
prejudiced  against  the  mil- 
lets because  of  the  danger  to 
stock  when  consuming  large 
quantities  of  seed.  When 
rightly  managed,  there  need 

FiQ.  S. -Orchard  grR»fi  (DactylU  glonierata)'.   a,  a.  bC     little    daugcr    from    thlS 

Bpikclet  with  one otHhoflorete expanded  iuHovrer;  SOUrCC.      MillctS     are     exton- 

fc.  tho  floret;  c,  the  tiower,  consisting  of  three  sta-  .                              . 

mens  and  pistil  with  two  feathery  stigmas;  d,  the  SlVCly  grOWU  in  both  Castcm 

upper  portion  of  the  leaf  sheath  and  the  lower  ^n^  WCStCm  Nebraska.    They 

portionof  the  leaf  blade,  showing  ligiile;  €,  8Cctiou  ,             ,.   .                 i         n         _x        /• 

of  the  Bt^m  or  culm  at  one  of  the  nodes ;  1,  no<le  ^^^  ^^e"  ^^  nearly  all  partS  Of 

proper;  2,  the  swelling  enlargement  of  the  basal  the    State.      Fine   ficldS  WCrC 

portion  of  the  leaf  sheath.  uotcd  near  Omaha,  Crctc,  and 

Hastings,  and  also  near  McCook,  at  an  altitude  of  2,500  fe«t. 
Needle-grass  (Stipa  comata  Trin.  &  Eupr.)  is  common  in  [Nebraska 
about  McCook  and  westward,  at  an  altitude  of  2,500  to  3,000  feet. 
This  grass  grows  on  the  high  i)rairies.  It  is  of  forage  value  only 
under  the  same  conditions  as  Porcupine-grass.  In  Colorado  it  is 
common  in  places  in  the  foothills  about  Golden,  Fort  Collins,  and 
Colorado  Springs.  It  is  not  so  valuable  as  Feather  Bunch-grass, 
but  adds  to  the  list  of  plants  available  for  forage  purposes. 
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Orchard-grass  (Daetylis  glomerata  L.)  (fiff.  8),  though  well  known  as  a 
valuable  grass,  is  seldom  sown.     Few  farmers  in  this  section  of  the 
State  are  acquainted  with  it.    It  is  not  uncommon  along  roadsides 
and  in  dooryards,  giving  evidence  of  adaptability  to  soil  and  climate. 
Although  not  generally  cultivated  in  Nebraska,  it  is  of  frequent 
occurrence  about  Omaha,  Lincoln,  Crete,  Hastings,  and  McCook. 
In   all  of  these  places  it  grows  without  irrigation,  and  the  fact 
that  it  grows  so  well  cer- 
tainly   indicates    adapta- 
tion.     Orchard    grass    is 
not,  however,  to  be  recom- 
Uiended  for  western   Ne- 
braska except  in  canyons 
and  on  the  flood  plains  of 
streams.    In  eastern  Ne- 
braska it  should  come  into 
general  favor. 

Porcnpine-grass  {Siipa  spar- 
tea  Trin.)  is  as  common  on 
the  dry,  sterile  hills  of 
central  Iowa  as  it  is  in 
western  Iowa.  It  has  the 
habit  of  growing  in  large 
bunches,  from  1^  to  3^  feet 
high,  with  leaves  often 
more  than  a  foot  long.  It 
is  useful  as  a  pasture  plant 
only  early  in  the  season  or 
when  kept  closely  cropped. 
It  is  often  troublesome 
after  the  10th  of  June,  since 
the  barbed  "seed''  is  then 
either  forming  or  ripe,  and 
is  liable  to  inflict  injury  to 
sheep.  The  danger  from 
this   has   become   less  in 

recent  years,  as  the   grass     Fio.O.-Prairie  June  grass  (/rofi<'nacrt#/afa):  a,  empty 
rarelyregainS  its  hold  upon         Kl"me8:   6,  the  two  dorets  raised  above  the  empty 

cultivated  soil.    After  the      ^  "'"^'* 

"spears"  have  fallen  the  grass  may  be  cut  for  hay.  In  Nebraska 
it  is  common  only  in  the  eastern  part,  occurring  on  high  prairies 
and  the  slopes  of  hills.  Although  regarded  as  a  pest  in  pastures, 
it  is  valued  as  a  hay  grass. 
Prairie  June-grass  {Koeleria  cristata  Pers.)  (tig.  9)  grows  abundantly  on 
the  prairies  and  dry  hills  of  Nebraska  and  Iowa.  It  comes  on  early 
and  retains  its  nutritious  ciualities  even  after  the  leaves  become 
dry.    It  is  common  about  Omaha,  Crete,  and  McCook.    In  Colorado 
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it  is  one  of  the  most  abandant  of  the  grasses  in  dry  places  in  the 
foothills.  Great  quantities  of  it  were  observed  near  Fort  Collins 
and  Golden  and  at  Colorado  Springs,  at  an  altitude  of  7,000  to 
8,000  feet.  It  was  closely  cropj)ed,  showing  evidences  of  being 
rehshed  by  stock.  Though  an  insignificant  grass,  so  far  as  bulk  is 
Concerned  it  is  one  of  the  more  valuable  species  of  the  foothills. 

Red  Clover  ( Trifoliumpratense)  is  the  chief  leguminous  forage  plant  of 
central  and  western  Iowa.  It  is  not  quite  as  successful  in  the 
northwestern  part  of  the  State  as  further  east,  yet  fine  fields  were 
observed  near  Sioux  City  the  past  season.  Farmers  sow  the  seed 
in  early  spring,  either  with  or  without  a  nurse  crop.  Nearly 
every  farmer  has  his  clover  patch.  It  is  used  as  a  fertilizer  as  well 
as  a  hay  crop.  The  first  crop  is  cut  for  hay,  while  the  second  is 
often  used  for  seed.  It  is  a  common  practice  to  pasture  after  hay 
has  been  removed. 

Red-Top  {Agrostis  alba)  grows  wild  in  low  grounds,  although  it  is 
seldom  sown.  It  makes  excellent  hay,  but  as  yet  is  not  much  of  a 
factor  in  the  forage  of  the  State.  It  is  a  valuable  grass  in  eastern 
Nebraska,  especially  in  low  ground,  where  it  has  been  tried  by 
many  of  the  farmers,  and  is  more  common,  as  a  naturalized  plant, 
than  Orchard-grass.  It  was  observed  in  western  Nebraska  about 
McCook,  in  the  Kepublican  Valley,  where  it  seems  to  be  a  most 
valuable  addition. 

Reed  Canary-grasB  (Fhalaris  arundinacea)  is  more  common  and  of 
greater  value  as  a  native  forage  plant  under  present  conditions 
than  Wild-Kice  or  Keed  grass.  It  matures  early,  produces  a  large 
number  of  bright  green  leaves  that  may  be  used  with  consideiable 
advantage  for  hay  in  June.  The  soil  in  which  it  grows  is  often  so 
wet,  however,  that  the  stock  obtain  it  with  considerable  difficulty. 
The  leaves  remain  green  for  some  time  after  the  seed  has  formed. 
It  is  common  near  Jefferson,  Council  Bluff's,  Missouri  Valley,  and 
Sioux  City,  Iowa. 

Reed-grass  (Fhra^fmites  vulgaris)  was  once  abundant  and  is  still  com- 
mon in  western  and  central  Iowa,  about  old  lake  beds  and  marshes. 
It  is  of  little  value  as  a  forage  plant.  In  Nebraska  it  is  common 
in  very  wet  marshes  along  streams.  Specimens  from  12  to  14  feet 
high  were  observed  near  McCook. 

Rye  (Secale  cereale).  Farmers  do  not  fully  appreciate  the  great  value 
of  rye  as  a  forage  plant.  It  is  used  to  a  large  extent  and  fully 
meets  the  requirements  for  fall,  winter,  and  early  spring  pasturage. 
It  is  usually  sown  in  the  fall,  and  as  soon  as  it  is  4  or  5  inches 
high  it  will  stand  a  moderate  amount  of  grazing,  which  can  be  kept 
up  through  the  winter  and  early  spring.  In  the  spring  it  affords 
a  greater  abundance  of  pasture  than  Blue-grass.  Farmers  who 
have  used  it  commend  it  most  highly  for  this  puri)ose.  One  farmer 
complained  that  butter  acquired  a  peculiar  taste  when  the  cows 
were  fed  on  rye,  but  that  was  i)robably  due  to  some  other  cause. 
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Sheep's  Fescue  (Festuca  ovina  L.).  Several  forms  occur  in  the  foot- 
hills of  Colorado.  Oii  the  steep  sides  of  rough  and  rocky  moun- 
tains it  grows  in  small  bunches  with  numerous  firm  leaves.  Here 
it  is  a  most  valuable  grass. 

Short-finpnied  Brome  (Bromwf  hreviaristatus  Thurb.)  (fig.  10)  has  been 
introduced  and  grown  for  a  number  of  years  in  central  and  western 
Iowa.  The  results  have 
been  very  satisfactory. 
Two  crops  may,  under 
favorable  conditions,  be 
cnt  in  a  single  season. 
It  is  nearly  as  valuable 
as  Hungarian  Brome,  and 
is  worthy  of  a  more  ex- 
tended trial.  In  Colo- 
rado it  is  common  in  some 
gulches  in  the  vicinity  of 
Fort  Collins  at  an  alti- 
tude of  6,000  feet,  and  is 
equal  in  point  of  vigor  to 
Hungarian  Brome-grass. 
It  produces  an  abun- 
danceof  large,  soft  leaves, 
and  the  forage  is  well 
liked  by  stock. 

Side  Oats  Orama  or  Tall 
Ghrama  (Bouteloua  curti- 
pendula)  (fig.  11)  is  com- 
mon on  hills  in  central     ^ 

cr 

and  western  Iowa.    It  is     g 
a  valuable  grass  of  the     ^ 
loess,    occurring   abun- 
dantly on  rather  dry  soils. 
The  hay  made  from  it  is 
of  the  very  best  quality. 
It  cures  readily, and  even 
when  cut  late  in  the  sea- 
son the  leaves  retain  their 
fre8hne3S  longer  than  many  other  wild  grasses.    It  occurs  through- 
out Nebraska,  but  was  apparently  most  abundant  in  the  eastern 
half  of  the  State.    It  makes  a  fine  growth  of  leaves,  and  is  highly 
prized  by  farmers  for  hay  and  grazing. 
Sleepy-fpiass  (Stipa  robvsta  Scribu.)  ii^^  common  at  altitudes  of  from 
5,000  to  5,500  feet,  growing  in  large  patches.    Although  cattle 
are  numerous  everywhere  in  this  region,  they  apparently  do  not 
touch  this  grass.     It  flowers  nnich  later  than  Feather  Bunch-grass 
(8tipa  viridula). 


Fio.  10.  — Sliort-awncd  Bromr-grnsa  (BromxiM  hreviaruita- 
tvs):  a,  the  floret  seeu  from  the  side;  &,  palca:  cjoint 
of  the  rachilU;  <f,  grain ;  /,  young  seed  or  grain;  e,  lower 
portion  of  pistil,  showing  lodicnlos. 
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Slender-Fescue  (Festuca  octoflora  Walt.)  was  observed  not  only  in 
the  foothills  about  Fort  Collins,  but  also  at  Golden  and  Colorado 
Springs,  Colo.,  from  5,000  to  9,000  feet.  It  is  an  annual,  and  in 
dry  soil  rarely  attains  a  height  of  more  than  4  inches,  but  in  more 
sheltered  and  moister  places  it  reaches  a  foot  iu  height.  This  grass 
is  at  best  of  little  value  as  a  forage  plant. 
Slender  Wheat-grass  (Agropyron  tenerum  Vasey),  mentioned  as 
occurring  along  irrigation  ditches  throughout  northern  and  cen- 

.tral  Colorado,  is  a  valu- 
able mountain  grass.  It 
grows  in  marshy  mead- 
ows, attaining  a  height 
of  4  feet,  with  a  large 
number  of  soft  leaves 
and  a  long  slender  spike. 
It  adds  much  to  the  for- 
age of  these  mountain 
meadows,  and  would  be 
far  preferable  to  barley 
as  a  productive  crop. 
Squirrel-tail  grass  ( ffor- 
deumjubattnn  L.)  is  com- 
mon in  Iowa  and  Ne- 
braska, but  it  may  be 
questioned  whether  it 
should  be  included 
among  the  forage 
grasses.  It  grows  every- 
where in  meadows  and 
pastures  throughout  the 
State.  Squirrel- tail 
grass  affords  some  pas- 
turage early  in  the  spring 
and  in  the  fall,  when  the 
young  plants  come  up 
^  abundantly  after   the 

Fio.  11.— Side  Oats  Graanti(Bouttloua  cttrtipendtUa) :  a,  one  rainS.     If  alloWcd  tO  hc&d 

uf  the  Aliurt  spikes;  &,  a  spikelet;  r,  a  spikelet  with  tbo  ^    a.      -j.    „^  u^ 

outer  empty  glume«remo>^^.  ^^^i    ^^    800^    beCOmCS    a 

troublesome  pest. 
Swamp-Chess  {Bromus  ciliatus)  is  of  frecjuent  occurrence  in  Iowa. 
The  variety  purgans  matures  its  seed  in  June  or  early  July,  and 
occurs  chiefly  in  woodland  pastures  where  it  is  of  considerable 
value.  It  is  not  as  vigorous  or  as  large  a  grass  as  the  species, 
which  matures  in  August.  The  latter  has  large  culms  and  panicles 
with  an  abundance  of  leaves.  This  chess  is  certainly  valuable  for 
Iowa.    It  also  occurs  in  eastern  Nebraska,  cliiefly  in  woods  and  low 
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meadows,  where  it  affords  considerable  forage,  and  seems  worthy  of 
a  trial  under  cultivation.  In  Colorado  the  variety  purgans  is  one 
of  the  most  common  of  this  genus  at  an  altitude  6,000  to  7,000  feet 
about  Golden.  It  is  especially  common  in  pine  and  spruce  woods. 
It  grows  as  vigorously  at  this  altitude  as  in  Iowa. 

Switch-grass  {Panictim  Hrgatum  L.)  is  common  and  productive  every- 
where in  central  and  western  Iowa.  It  grows  abundantly  in  native 
prairie  sod  and  along  railroads.  It  is  by  no  means  eonfineil  to  the 
bottom  land  or  the  richer  prairie  soil,  being  frequently  found  on 
sandy  or  gravelly  drift,  but  it  affords  more  and  better  forage  on  the 
richer  soil.  It  is  used  for  both  hay  and  pasturage,  but  is  of  much 
less  value  as  a  pasture  grass  than  for  hay.  It  has  been  tried  in  a 
small  way  under  cultivation  in  central  Iowa,  with  promising  results. 
The  trials  have  not  been  extended  enough,  however,  to  recommend 
it  for  general  culture.  In  eastern  Nebraska  it  is  abundant  on  the 
prairies,  river  bottoms,  and  open  wooded  slopes,  and  it  was  observed 
as  far  west  as  McCook,  where  the  common  form  had  a  bluish  color. 

Tcdl  Oat-grass  (Arrhenatherum  elatius  Beauv.)  has  been  tried  in  Iowa, 
and  although  it  stands  drought  and  cold  well  and  makes  a  good 
growth,  it  has  not  come  into  general  cultivation. 

Texas  Crab-grass  {Schedonnardiis  paniculatus  Trelease)  is  a  common 
species  in  western  Nebraska,  and  also  occurs  near  Lincoln  and 
Crete.  About  Hastings,  Oxford,  and  McCook  it  is  abundant  on 
the  high  prairies.  It  is  also  abundant  in  the  sandy  flood  plains 
of  theKepublican  Valley.  Cattle  apparently  seldom  eat  it,  excei)t 
when  the  grass  is  young  and  tender. 

Timothy  {Phleum  pratense  L.)  is  the  best  known  of  our  hay  grasses. 
It  is  used  but  little  as  a  pasture  grass.  The  bulbous  thickening 
of  the  rootstock  is  apt  to  be  pulled  out  by  cattle  or  injured  by 
tramping.  Farmers  generally  use  it  as  a  meadow  grass,  sowing 
it  in  early  spring  either  with  or  without  a  nurse  crop  or  with  Ked 
Clover.  In  the  latter  case  the  clover  predominates  the  first  season, 
but  in  the  second  and  third  seasons  the  timothy  is  more  abundant 
and  less  rank  than  when  grown  by  itself.  Hay  consisting  of  this 
mixture  is  excellent  and  is  generally  preferred  to  any  other. 
Timothy  is  well  adapted  to  eastern  Nebraska,  where  it  succeeds 
better  on  low  grounds  than  on  the  higher  prairies.  I  saw  very  fine 
fields  in  1896.  Timothy  is  one  of  the  best  known  of  the  cultivated 
grasses  of  eastern  Nebraska,  and  is  fully  as  much  at  home  here 
as  in  western  Iowa.  In  Colorado  it  is  frequent  as  an  introduced 
grass  in  moist  gulches  and  canyons  at  an  elevation  of  from  5,000 
to  7,000  feet.  It  also  grows  at  a  higher  altitude,  though  not  so 
common  there.  Mountain  timothy  {Phleum  alpinnm)  grows  in 
moist  woods  and  marshes  at  higher  elevations  in  northern  Col- 
orado, from  8,000  to  10,000  feet.  Where  cattle  grazed  this  grass 
was  closely  cropped,  and  was  of  considerable  value  as  a  forage  plant. 
3828— No.  9 3 
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Triple-awned  Beard-grass  {AHstida  fasciculata  Torrey)  grows  in 
dry  places  between  Omaha  and  Lincoln,  Nebr.,  bnt  west  of  Lin- 
coln it  becomes  very  common.  This  grass  is  of  value  only  when 
young,  as  the  stems  and  leaves  soon  become  wiry  and  harsh. 
Though  not  considered  of  much  value  on  the  plains,  it  is  not  with- 
out merit  in  the  foothills.  It  grows  in  small  bunches,  having  num- 
erous fine  leaves. 
Turkey-foot-grass  [Andropogon  hallii  Hack.)  (fig.  12)  was  observed 

onlyinthesandhillregion 
of  western  Nebraska. 
Here  it  produces  an  ex- 
uberant growth,  4  to  6 
feet  high,  with  a  large 
number  of  leaves.  It 
should  be  cut  early  if 
used  for  hay.  Cattle  are 
fond  of  the  grass  when 
young  and  fatten  on  it. 
Many  farmers  believe 
that  for  range  purposes 
the  sandhills  are  much 
superior  to  the  country 
east,  and  Turkey-foot  is 
one  of  the  most  impor- 
tant grasses  of  the  region. 
Western  Brome  grass 
( B  r  o  m  u  s  pumjyellianus) 
occurs  in  large  patches, 
at  an  altitude  of  9,500  to 
10,000  feet.  It  is  a  strik- 
ing green  grass  from  2  to 
3  feet  high,  and  forms  a 
splendid  turf.  For  cooler 
regions  and  in  moist 
plaees  this  would  no 
doubt     prove    vahiable 

Flu.  12.— Turkey  foot- grans  (Andropogon  haUii) :  a,  apair  Uudcr  CUltivatioU. 

of  spikelets ;  b,  tbe  first  empty  glume  of  the  seasUe  spike  .ji*!- . .  _    oi^«a*.   /  Tv  •  /*/»  7  V  «i  m 

let ;  e,  second  empty  glume ;  d,  the  third  glume ;  e,  fourth  ^'^  *"*^   V^lOVer   [±rijoltum 

or  flowering  glume ;/,  palea  showing  a  pistil  and  lodi  repcns)    is   a   fickle  plailt 

^"^®^'  in  Iowa.    An  abundance 

of  moisture  is  essential  for  its  full  development.  When  this  con- 
dition is  fulfilled  it  affords  fine  pasturage.  Very  few  farmers  ever 
sow  white  clover.  In  1894  and  1895  it  was  not  abundant,  but  in 
1896  the  Blue  grass  meadows  were  white  with  it  in  June.  It  has 
been  suggested  that  the  winters  are  too  severe  and  the  plants 
are  killed.    Periodical  scarcity  of  white  clover  is  more  than  likely 
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to  be  associated  with  dimiDished  seed  production,  caused  by  dry 
weatber.  The  plaut  blossoms  freely  duriug  moist  weather,  attract- 
ing the  honeybees,  its  chief  pollinators.  Moist  weather  accelerates 
seed  production,  as  well  as  vegetative  growth. 

Wild  Rye  {Elymus  canadensis)  is  very  abundant  on  the  prairies,  low 
flats,  and  along  the  smaller  streams  in  both  Iowa  and  Nebraska. 
On  valley  lands  it  sometimes  makes  up  more  than  half  the  wild 
hay.  The  forage  is  excellent  when  cut  in  time,  but  it  is  of  little 
value  as  cut  here  in  ordinary  practice.  It  is  usually  cut  in  August, 
when  the  dead  spikes  stand  out  conspicuously  among  Blue  stem. 
There  is  often  great  danger  in  using  such  hay,  as  it  frequently  con- 
tains ergoi — as  many  as  eight  or  nine  ergotized  grains  having  been 
observed  in  a  single  head.  The  only  safe  course  to  pursue  is  to 
cut  the  grass  in  July,  before  the  ergot  has  formed.  In  favorable 
seasons  the  meadow  will  produce  a  good  second  crop,  which  can  be 
used  as  autumn  pasture. 

Wild  Vetch  (HosacJciapurshiana  Benth.),  a  native  legume  on  low  prai- 
ries in  Nebraska,  is  a  most  valuable  plant  and  worthy  of  cultiva- 
tion. It  has  established  itself  in  central  Iowa,  and  is  not  uncom 
mon  on  the  loess  region  along  the  Missouri. 

Wire  grass  (Poa  compressa  L.)  is  frequent  in  dry  woods  and  in  sterile 
soils  in  Iowa,  and  under  such  conditions  is  a  valuable  plant,  form- 
ing a  dense  and  close  turf.  It  was  observed  in  eastern  Nebraska 
in  the  vicinity  of  Omaha  and  also  as  far  west  as  McCook,  in  Red 
Willow  County,  where  it  grows  without  irrigation.  It  thrives  in 
drier  places  and  i)oorer  soils  than  Blue-grass.  This  grass  is  worthy 
of  encouragement,  for  though  less  i)roductive  than  Blue  grass,  it 
furnishes  good  forage  where  better  grasses  will  not  grow. 

LIST    OF   GRASSES    COLLECTED    IN   IOWA,   NEBRASKA,  AND 

COLORADO. 

The  accompanying  list  is  based  on  specimens  collected  at  the  follow- 
ing points : 

In  Iowa:  Jefferson,  Carroll,  Carnarvon,  Sioux  City,  Logan,  Missouri 
Valley,  and  Council  Bluffs. 

In  Nebraska:  Lincoln,  Crete,  Oxford,  and  McCook. 

In  Colorado:  Fort  Morgan,  Greeley,  Fort  Collins,  La  Porte,  and 
other  points  in  Larimer  County.  Along  the  tributaries  of  the  Cache  la 
Poudre  River,  Denver,  near  the  mouth  of  Clear  Creek  Canyon,  Golden, 
Colorado  Springs,  and  North  Cheyenne  Canyon. 

The  higher  altitudes  as  here  given  are  based  on  field  observations. 
The  altitudes  of  lower  points  are  based  on  Henry  Gannett's  Dictionary 
of  Altitudes,  and  are  approximate  only  for  these  places. 
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ANDROPOOONEiE. 

Andropogon  nutans  avenaceus  Hack. 

Iowa:  Carroll,  altitude  1,240  feet;  Caruarvon,  altitude  1,200  feet;  Missouri  Valley, 

altitude  1,022  feet. 
A.  provincialis  furcatus  (Muhl.)  Haek. 
Iowa :  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,200  feet;  Carnarvon,  altitude 

1,200  feet. 
Nebraska:  McCook,  altitude  2,517  feet. 
A.  soopariua  Michx. 
Iowa:  Sioux  City,  altitude  1,230  feet;  Carroll,  altitude  1,240  feet;  Missouri  Valley, 

altitude  1,030  feet. 

PANICBiE. 
Panicum  capillare  L. 
Iowa:  Missouri  Valley,  altitude  1,022  feet;  Jefferson,  altitude  1,118  feet;  Carroll, 

altitude  1,240  feet;  Sioux  City,  altitude  1,122  feet. 
Nebraska:  Crete,  altitude  1,364  feet. 
Colorado:  Colorado  Springs,  altitude  5,978  feet;  Fort  Collins,  altitude  4,984  feet; 

fields  and  roadsides. 

P.  crus-galli  L. 

Iowa :  Jefferson,  altitude  1,118  feet,  abundant  in  fields,  gardens,  and  along  roads. 

Colorado:   Fort  Collins,  altitude  4,984  feet,  along  irrigation  ditches  or  in  moist 

places. 
P.  oruB-galli  mutioum  Vasey. 
Colorado:  Fort  Morgan,  altitude  4,500  feet,  moist  places  and  sandy  bottoms  of 

Platte  River. 
P.  glabrum  Gaudiu. 
Iowa:  Missouri  Valley,  altitude  1,015  to  1,025  feet;  Sioux  City,  altitude  1,110 to  1,125 

feet,  not  common. 
P.  prolifenim  Lam. 
Iowa:  Missouri  Valley,  altitude  1,022  feet;  Council  Bluffs,  altitude  990  to  1,025  feet; 

Carroll,  altitude  1,240  feet. 
Nebraska:  Lincoln,  altitude  1,159  feet,  fields  and  roadsides. 
P.  sanguinale  Linn. 
Iowa:  Jefferson,  altitude  1,118  feet:  Council  Bluffs,  altitude  990  to  1,025  feet;  Sioux 

City,  altitude  1,122  feet;  Carroll,  altitude  1,240  feet. 
Nebraska:  Lincoln,  altitude  1,159  feet. 
P.  scribnerianum  Nasb. 

Iowa:  Council  Bluffs,  altitude  990  to  1,025  feet,  common. 
Nebraska:  Crete,  altitude  1,364  to  1,400  feet,  prairies. 

P.  virgatum  L. 

Iowa:  Carrol,  altitude  1,240  feet;  Sioux  City,  altitude  1,122  feet,  abundant. 

Nebraska :  McCook,  altitude  2,517  feet,  flood  plains  of  Republican  River  and  prairies. 

Chaetochloa  glauca  (L.)  Scribn. 

Iowa:  Jefferson,  altitude  1,118  feet;  Council  Bluffs,  altitude  990  feet;  Sioux  City, 

altitude  1,122  feet;  Carroll,  altitude  1,240  feet. 
C.  italica  (L.)  Scribn. 
Iowa:  Carrol],  altitude  1,240 feet;  Sioux  City,  altitude  1,122  feet;  Jefferson,  altitude 

1,118  feet. 
Nebraska :    Crete,  altitude  1,364  feet,  an  escape  from  cultivation  and  spontaneous 

along  railroads. 
C.  verticillata  (L.)  Scribn. 
Iowa:  Council  Bluffs,  altitude  1,025  feet,  introduced. 
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C.viridiE(L.)Scribu. 

Iowa:  Jeffersou,  altitude  1,118  feet;  Council  Bluffs,  altitude  990  feet ;  Carroll,  alti- 
tude 1,240  feet;  Sioux  City,  altitude  1,122  feet. 

Nebraska:  Crete,  altitude  1,3^  feet,  a  common  weed. 

Cenchms  trlbuloides  L. 

Iowa:  Carroll,  altitude  1,240  feet;  .Sioux  City,  altitude  1,115  feet;  Missouri  Valley, 
altitude  1,015  to  1,028  feet;  Council  Bluffs,  altitude  985  to  995  feet;  abundant  in 
Iowa  along  railroads  where  sand  and  gravel  ballast  are  used,  also  in  flood  plains 
of  streams. 

Nebniska:  McCook,  altitude  2,517  feet,  abundant;  sandy  tlood  plain  of  Kepublican 
River. 

ORTZB2E. 

Homalocenchms  oryzoides  (L.)  Poll. 

Iowa:  Carroll, altitude  1,230 feet;  Sioux  City,  altitude  1,115  feet;  Jefferson,  altitude 
1,118  feet,  abundant  in  low  grounds. 

H.  virginicuB  (Willd.)  Britt. 

Iowa:  Carroll,  altitude  1.240  feet;  Jefferson,  altitude  1,118  feet;  Sioux  City,  alti- 
tude 1,122  feet,  frequent. 

Nebraska:  Crete,  altitude  1,364  feet,  in  woods  near  streams. 

PHALARIDEiE. 

Phalaris  amndinacea  L. 

Iowa:  Jeff'erson,   altitude   1,118   feet;  Sioux   City,  altitude   1,115   feet. 

Colorado:  Greeley,  altitude  4,770  feet,  low  grounds  along  irrigation  ditches. 

Savastana  odorata  (L.)  Scribn. 

Colorado:   Beaver  Creek,  Larimer  County,  altitude  8,500  feet. 

AOROSTIDEiE. 

Aristida  fasciculata  Torr. 

Nebraska  :  Lincoln,  altitude  1,159  feet ;  McCook,  altitude  2,517  feet ;  very  common  not 

only  in  flood  plains  of  Republican  Kiver,  near  McCook,  but  on  the  adjacent  hills. 
Colorado:  Denver,  altitude  5,182  to  6,000  feet;  Golden,  altitude  5,691  to  6,000  foet; 

Mount  Zion  near  Golden,  altitude  7,500  feet;  La  Porte,  altitude  5,000  feet;  Fort 

Morgan.    Abundant  on  the  plains,  as  well  as  the  sandy  foothills  near  La  Porte. 

At  higher  altitudes  usually  a  short  grass. 
Stipa  comata  Trin.  and  Rupr. 
Nebraska :  McCook,  altitude  2,507  feet. 
Colorado:  North  Cheyenne  Canyon  near  Colorado  Springs,  altitude  6,000  feet;  Fort 

Collins,  altitude  4,984  feet;  Fort  Morgan;  La  Porte,  altitude  5  095  feet,  dry  soil, 

red  sandstone. 
'  Stipa  pinnata  neo-mexicana  Thnrb. 
Coloraclo:  La  Porte,  altitude  5,095  feet;  rare  in  dry,  red  soil. 
8.  robusta  Scribn. 

Colorado:  Long  Gulch,  Larimer  County,  altitude  7,800  feet;  Bosworth  Ranch,  Lari- 
mer County,  altitude  7,500  feet,  abundant  on  flats  in  meadows;  Beaver  Creek, 

Larimer  County,  altitude  9,500  feet. 
8.  spartea  Trin. 
Iowa:  Sioux  City,  altitude  1,122  feet;  Jefferson,  altitude  1,118  feet;  Council  Bluffs, 

altitude  990  to  1,000  feet;  a  common  grass  in  Iowa;  high,  dry  prairies  and  loess 

along  the  Missouri. 
8.  viridtaa  Trin. 

Nebraska:  McCook,  altitude  2,517  feet,  flood  plains  of  Republican  River. 
Colorado:  Fort  Collins,  altitude  4,978  to  5,000  feet,  high  banks  of  irrigation  ditches; 
Colorado  Springs,  altitude  5,978  feet. 
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Eriocoma  cuspidata  Nutt. 

Colorado:  Fort  Morgan,  Platte  River,  altitude  4,990  feet,  sandy  soil,  second  bot- 
toms; east  of  Denver,  sau(J  hills,  altitude  5,100  to  5,300  feet;  La  Porto,  sand 
hills,  red  sandstone,  altitude  5,095  feet. 

Muhlenbergia  gracilis  Trin. 

Colorado:  Fort  Collins,  altitude  4,984  feet,  dry  prairies;  Beaver  Creek,  Larimer 
County,  altitude  9,500  to  10,000  feet,  dry  soil. 

M.  gracillima  Torr. 

Colorado :  Colorado  Sprinj^s,  altitude  5,978  to  «i,000  feet,  grows  in  bunches,  very  dry 
soil. 

M.  mexicana  Trin. 

Iowa:  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,122  feet;  Missouri  Valley, 
altitude  1,022  feet,  along  roadsides. 

M.  racemoaa  (Michx.)  H.  S.  P. 

Iowa:  Missouri  Valley,  altitude  1,022  feet;  Council  Bluffs,  altitude  1,000  feet;  Jef- 
ferson, altitude  1,118  feet;  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude 
1,122  feet. 

Nebraska:  Crete,  altitude  1,364  feet,  moist  prairies,  abundant. 

Phleum  alpinum  L. 

Colorado:  Happy  Hollow,  Larimer  County,  altitude  8,300  feet,  low  marshy  grounds; 

Beaver  Creek,   Larimer  County,  altitude  9,000  to   10,000  feet,   subalpine,  in 

canyons  and  swamps,  common. 

P.  pratense  L. 

Iowa :  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,122  feet;  Jefferson,  altitude 
1,118  feet;  Missouri  Valley ;  Logan. 

Nebraska:  McCook,  altitude  2,517  feet,  in  moist  grounds. 

Colorado:  Beaver  Creek,  Larimer  County,  altitude  9,100  feet,  along  trail,  high 
grounds;  trail  above  Beaver  Creek,  Larimer  County,  altitude  10,500  feet,  with 
a  strongly  developed  corm-like  bulb.  Timothy  is  eommon  throughout  the  irri- 
gated districts  of  northern  Colorado. 

Alopecurua  geniculatus  L. 

Colorado:  Long  Gulch,  Larimer  County,  bank  of  Little  Beaver,  altitude  8,500  feet, 
rooting  in  mud. 

A.  geniculatus  fulvus  (J.  E.  Smith)  Scribn. 

Colorado:  South  Branch  Cache  la  Poudre  River,  Larimer  County,  altitude  7,975 
feet,  rooting  in  mud;  Greeley,  altitude  4,770  feet. 

Sporobolus  airoides  Torr. 

Colorado:  Fort  Collins,  altitude  4,950  feet,  near  Cache  la  Poudre  River;  La  Porte, 
Larimer  County,  altitude  5,095  feet,  sandstone  soil;  Fort  Morgan,  altitude 
4,.500  feet. 

8.  asperlfolius  Thurb. 

Colorado:  La  Porte,  Larimer  County,  altitude  5,095  feet,  red  sandstone;  Fort  Mor- 
gan, altitude  4,500  feet,  sandy  second  bottom  of  Platte  River. 

8.  brevifolius  (Xutt.)  Scribn. 

Iowa:  Missouri  Valley,  altitude  1,022  feet;  Carroll,  altitude  1,250  feet;  Sioux  City, 
altitude  1,122  to  1,130 feet;  Missouri  Valley,  altitude  1,025  to  1,030  feet;  Council 
Bluffs,  altitude  1,020  to  1,040  feet. 

Colorado:  North  Cheyenne  Canyon,  near  Colorado  Springs,  near  mouth  of  canyon, 
dry  soil,  altitude  6,000  feet. 

8.  cryptandruB  (Torr.)  A.  Gray. 

Iowa:  Missouri  Valley,  altitude  1,022  feet. 

Nebraska:  Crete,  altitude  1,364  to  1,500  feet,  dry  hills;  McCook,  altitude  2,517  to 
2,700  feet. 

Colorado:  Denver,  plains,  altitude  5,294  feet;  Fort  Morgan,  altitude  4,500  feet. 
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8.  depaaperatus  (Torr.)  Scribn. 

Colorado:  La  Porte,  Larimer  County,  altitnde  5,050  feet,  sandy  soil. 

S.  heterolepis  A.  Gray. 

Iowa:  Carroll,  altitude  1,240  feet. 

S.  longifolius  (Torr.)  Wood. 

Iowa:    Carroll,  altitude  1,240  feet;    Sioux  City,  altitude  1,122  feet,  prairies  and 

loess. 
Nebraska:  Hastings,  prairies. 
8.  vaginaefloruB  Vasey. 
Iowa:  Carroll,  altitude  1,240  feet,  roadsides,  rommou;  Sioux  City,  altitude  1,122  to 

1,130  feet,  common. 
Agrostis  alba  L. 
Iowa:  Carroll,  altitude  1,240  feet;   Jeft'erson,  altitude  1,118  feet;   Logan,  Council 

BluflTs,  altitude  990  to  1,025  feet. 
Nebraska:  Crete,  altitude  1,364  feer;  McCook,  altitude  2,517  feet,  common  in  low 

grounds,  along  small  streams,  in  pastures  and  meadows. 
A.  ezarata  Trin. 
Colorado:  La  Porte,  Larimer  County;   marsh  near  Cache  la  Poudre  River,  altitude 

4,990  feet;  Greeley,  altitude  4,770  feet,  irrigated  flats;  Beaver  Creek,  Larimer 

County,  altitude  500  feet,  in  swamps. 
A.  scabra  Willd. 

Iowa:  Sioux  City,  altitude  1,122  feet. 
Colorado:  Beaver  Creek,  Larimer  County,  altitude  9,100  feet,  in  woods  of  Pinus 

murrayanuSj  along  trail. 
Polypog^on  monspelioDsis  (L.)  Desf. 

Colorado:  Fort  Collins,  altitude  4,954  feet,  along  irrigation  ditches. 
CalamagroBtis  canadenais  (Michx.)  Beauv. 
Iowa:  Jefferson,  altitude  1,118  feet,  low  moist  prairies  and  bottoms  of  small  streams, 

couiinon  throughout  western  Iowa. 

C.  purpurascens  R.  Br. 

Colorado:  Beaver  Creek,  Larimer  County,  altitude  10,000  to  11,0<X)  feet,  in  dry  woods 

and  open  places:  grows  in  large  bunches. 
Calamovilfa  longifolia  (Hook.)  Scribn. 

Iowa:  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,122  feet. 
Nebraska:  McCook,  altitude  2,517  feet,  common  loess  bluffs  along  Missouri  River. 

AVENEiE. 

Deschampaia  flezuosa  (L.)  Trin. 

Colorado:  North  Cheyenne  Canyon,  near  Colorado  Springs,  altitude  6,500  feet. 

D.  oaespitoaa  (L.)  Beauv. 

Colorado:  Beaver  Creek,  Larimer  County,  altitude  9,800  to   11,000  feet,  in  low 

grounds  and  swamps;  Long  Gulch,  altitude  7,775  feet. 
Trlsetum  aabspicatmn  Beauv. 
Colorado:  Mountain  trail.  Pikes  Peak,  altitude  11,720  feet;  Beaver  Creek,  Larimer 

County,  altitude  10,500  to  11,200  feet,  abundant  in  woods  and  open  places. 

Avena  fatua  L. 

Colorailo:  Fort  Collins,  altitude  4,978  to  5,000  feet;   Denver,  altitude  5,000  feet, 

weed  in  grain  fields. 
Danthonia  intermedia  Vasey. 
Colorado:   Beaver  Creek,  Larimer  County,  altitude  9,100  feet;    Bosworth  Ranch, 

altitude  7,500  feet,  in  open  pine  woods,  abundant. 
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CHLORIDEiE. 

Spartina  cyuosuroides  (L.)  Willd. 

Iowa:  Carroll,  altitude  1,230  feet;  Sioux  City,  altitude  1,115  feet;  Missouri  Valley, 
altitude  1,015  feet,  abundaut,  alluvial  bottoms  and  sloughs. 

Nebraska:  McCook,  marshes  along  Republican  River,  altitude"2,512  feet 

S.  gracilis  Trin. 

Nebraska:  McCook,  alkaline  marshes  of  Republicun  River,  altitude  2,512  feet. 

Colorado:  La  Porte,  Larimer  County,  marsh,  altitude  5,100  feet. 

SchedonnarduB  pauiculatus  (Nutt.)  Trelease. 

Nebraska:  Lincoln,  altitude  1,159  feet;  Crete,  altitude  1,364  feet,  dry  hills;  Hastings, 
dry  prairies;  McCook,  altitude  2,517  feet,  second  bench  lands,  flood  plain 
Republican  River  and  low  hills. 

Colorado:  Greeley,  altitude  4,779  feet,  dry  soil,  plains. 

Bouteloua  curtipendula  (Michx.)  A.  Gray. 

Iowa:  Carroll,  altitude  1,240  fe<*t:  Sioux  City,  altitude  1,122  feet;  Missouri  Valley, 
altitude  1,022  feet;  Logan,  altitude  928  feet,  high  prairies  and  loess  bluffs  along 
the  Missouri. 

NebraHka:  Crete,  altitude  1,364  feet;  McCook,  altitude  2,517  feet. 

B.  oligostachya  (Nutt.)  Torr. 

Nebraska:  Lincoln,  altitude  1,159 feet;  Crete,  altitude  1,364  feet;  Hastings;  Oxford, 
altitude  2,085  feet;  McCook,  altitude  2,517  feet,  common,  prairies,  flood  plain 
of  the  Republican  River. 

Colorado:  Near  Colorado  Springs,  altitude  5,978  feet;  Denver,  altitude  5,200  feet; 
Fort  Collins,  altitude  4,984  feet;  Greeley,  altitude  4,779  feet ;  Fort  Morgan,  alti- 
tude 4,500  feet ;  Stove  Prairie,  Larimer  County,  altitude  7,800  feet,  not  common. 

Beckmannia  erucaeformis  (L.)  Host. 

Colorado:  Fort  Collins,  altitude  4,980  feet;  Greeley,  altitude  4,770  feet. 

Bulbilifl  dactyloidea  (Nutt.)  Raf. 

Nebraska:  Lincoln,  altitude  1,159  feet,  local;  Crete,  altitude  1,364 feet,  local;  Hast- 
ings, abundant;  McCook,  altitude  2,517  feet,  high  hills  and  flood  plains  of 
Republican  River. 

Colorado:  Fort  Collins,  altitude  4,984  feet,  plains;  Fort  Morgan,  altitude  4,500  feet, 
plains,  and  flood  plain  of  Platte  River. 

maTUCHjE. 

Munroa  squarrosa  (Nutt.)  Torr. 

Nebraska:  McCook,  altitude  2,517  feet,  abundaut,  flood  plain  of  Republican  River. 

Colorado:  Denver,  altitude  5,200  feet,   high  plains;  Fort  Morgan,   altitude  4,500 

feet,  high  plains;  Golden,  altitude  5,691  feet. 
Fhragmites  vulgaris  (Lam.)  B.  S.  P. 

Iowa:  Sioux  City,  altitude  1,115  feet;  Council  Bluft's,  altitude  990 feet,  low  grounds. 
Nebraska:  McCook,  altitude  2,512  feet. 
Colorado:  Fort  Collins,  altitude  5,100  feet,  marshes. 
Redfieldia  flezuosa  (Thurb.)  Vasey. 

Colorado :  Fort  Morgan,  altitude  4,500  feet,  sandy  bottoms  of  Platte  River,  common. 
Eragrostis  major  Host. 
Iowa:  Jefl*er8on,  altitude  1,118  feet;  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude 

1,122  feet;  Council  Blufls,  altitude  990  to  1,000  feet,  roadsides. 
Nebraska :  McCook,  altitude  2,517  to  2,550  feet,  roadsides. 
E.  pectinacea  (Michx.)  Steud. 
Nebraska:  Crete,  altitude  1,364  feet;  Lincoln,  altitude  1,159  feet:  McCook,  altitude 

2,517  feet. 
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B.  porshii  Scbrad. 

Iowa:  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,122  feet;  Council  Bluffs, 

altitude  990  to  1,000  feet,  common  along  roadsides. 
E.  hypnoides  (Lam.)  B.  S.  P. 

Iowa:  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,110  feet. 
Eatonia  obtusata  (Michx.)  A.  Gray. 
Iowa:  Sioux  City,  altitude  1,122  feet. 
Nebraska:  McCook,  altitude  2,517  to  2,550  feet,  common,  high  prairies  and  in  flood 

plain  of  Republican  River. 
Colorado:  Fort  Collins,  altitude  4,984  feet. 

E.  pexmsylvanica  (D.  C.)  A.  Gray. 

Iowa:  Jefferson,  altitude  1,110  feet;  Sioux  City,  altitude  1,122  feet;  Council  Bluffs, 

altitude  995  feet,  low  flood  plain  of  rivers. 
KoBleria  cristata  (L.)  Pers. 
Iowa:  Jefferson,  altitude  1,118  feet;  Sioux  City,  altitude  1,122  feet;  Logan,  high 

prairies  and  loess  bluff's  along  the  Missouri. 
Nebraska:  McCook,  altitude  2,517  feet. 
Colorado:  Foothills  near  Golden,  altitude  7,500  feet;  La  Porte,  altitude  5,095  feet, 

red  sandstone  hills ;  Long  Gulch,  Larimer  County,  altitude  7,775  feet,  dry  places, 

common . 
Catabrosa  aquatica  (L.)  Beauv. 
Colorado:  Fort  Collins,  altitude 4,984  feet,  in  Heepage  water  from  irrigation  ditches; 

in  gulch  west  of  Fort  Collins,  altitude  5,500  feet,  abundant  in  water. 
Disticblia  spicata  (L.)  Greene. 
Nebraska:  Lincoln,  altitude  1,159  feet,  salt  marsh ;  McCook,  altitude  2,517  feet,  salt 

marsh,  flood  plain  Republican  River,  base  of  hills. 
Colorado:  Denver,  altitude  5,200  feet,  in  vacant  lots. 
Dactylis  glomerata  L. 

Iowa:  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,122  feet,  common. 
Nebraska:  McCook,  altitude  2,517  feet,  not  common. 
Colorado:  Golden,  altitude  5,691  feet. 
Poa  arctica  R.  Br. 
Colorado:  Above  Beaver  Creek,  Larimer  County,  at  snow  bank,  altitude  10,000  feet; 

swamp,  Beaver  Creek  Canyon,  altitude  9,500  feet. 

P.  arida  Vasey. 

Nebraska:  McCook,  altitude  2,517  feet. 

Colorado:  Fort  Collins,  altitude  4,484  feet,  in  dry  soil,  plains;   La  Porte,  altitude 

5,500  feet;  above  Beaver  Creek,  Larimer  County,  altitude  10,000  feet,  dry  places. 
P.  buckleyana  Nash. 
Colorado:  Beaver  Creek,  Larimer  County,  altitude,  9, 100  feet;  Golden;  Mount  Zion, 

altitude  7,500 to 8,000  feet;  also  in  Clear  Creek  Canyon,  altitude  7,500  feet,  open 

grounds. 
P.  coloradoenBis  Vasey. 
Colorado :  Rists  Canyon,  altitude  6,500  feet. 

F.  compressa  L. 

Iowa:  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,122  feet,  dry  banks  along 

railroads. 
Nebraska:  Crete,  altitude  1,364  feet,  dry  banks;  McCook,  altitude  2,517  feet. 
Colorado:  North  Cheyenne  Canyon,  Colorado  Springs,  altitude  6,000  feet,  in  open 

grounds. 
P.  epills  Scribn. 
Colorado:  Above  Beaver  Creek,  Larimer  County,  timber  line,  altitude  11,000  feet, 

also  at  snow  bank,  altitude  10,000  feet;  and  swamps,  Beaver  Creek  Canyon, 

between  9,800  and  10,000  feet. 


Digitized  by 


Google 


42 

P.  fendleriana  Steiul. 

Colorado:  Little  Beaver,  Larimer  County,  9,100  feet;  Beaver  Creek  Canyon,  altitntlo 
10,500  feet;  south  fork  Cache  la  Pouclre,  Larimer  County,  altitude  8,500  feet. 

P.  flava  L. 

Colorado :  Fort  Colliua,  altitudo  4,978  feet,  low  grounds  near  river;  Greeley,  altitude 
4,779  feet,  low  grounds. 

P.  lucida  Vasey. 

Colorado:  Golden,  Clear  Creek  Canyon,  altitude  7,500  feet. 

P.  lettermani  Vasey. 

Colorado :  Pikes  Peak,  altitude  14,147  feet ;  timber  line,  altitude  11,700  to  13,600  feet, 
common  and  conspicuous  among  other  grasses. 

P.  nemoralis  L. 

Colorado:  Golden,  Clear  Creek  Canyon;  Mount  Zion,  altitude  6,500  to  7,500  feet; 
North  Cheyenne  Canyon,  near  Colorado  Springs;  mountain  trail.  Pikes  Peak, 
altitude  11,000  feet;  Fort  Collins,  altitude  4,950  feet,  irrigated  flats;  in  gulch 
west  of  Fort  Collins,  altitude  5,500  feet;  above  Beaver  Creek,  Larimer  County, 
altitude  9,000  to  10,000  feei;  Happy  Hollow,  Larimer  County,  altitude  7,900 
feet;  Rists  Canyon,  altitude  6,665  feet,  common  in  the  mountains  in  moist 
places. 

P.  pratensis  L. 

Iowa:  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,122  feet. 

Nebraska:  Hastings;  McCook,  altitude  2,517  feet,  in  moist  places. 

Colorado:  Colorado  Springs,  altitude  5,978  to  6,000  feet;  Fort  Collins,  irrigated  fields, 
altitude  4,978  feet;  Bosworths  Ranch,  Larimer  County,  altitude  7,500  feet; 
Poverty  Flats,  Larimer  County,  altitude  7,800  feet,  open,  dry  flats,  grass  much 
reduced  in  size ;  Happy  Hollow,  Larimer  County,  altitude  7,900  feet. 

P.  nipeatris  Vasey. 

Colorado:  Mountain  trail.  Pikes  Peak,  altitude  11,500  feet;  above  timber  line,  alti- 
tude 12,500  feet;  above  Beaver  Creek,  Larimer  County,  altitude  9,000  to  10,000 
feet,  in  swamps. 

P.  tracyi  Vasey. 

Colora<lo:  Fort  Collins,  gulch  west  of  Pennock,  altitude  5,500  feet,  in  lower  places. 

P.  -wheeleri  Vasey. 

Colorado:  Beaver  Creek,  Larimer  County,  altitudo  9,100  feet. 

Fuccinellia  airoides  (Nutt.)  Wats.  &  Coult. 

Colorado:  Fort  Collins,  altitudo  4,950  feet,  near  river;  Greeley,  altitude  4,770  feet, 
low  grounds. 

Panicularia  nervata  (Willd.)  Kuntze. 

Colorado:  North  Cheyenne  Canyon,  near  Colorado  Springs,  altitude  8,000  feet,  edges 
of  brooks. 

Festuca  arizonica  Vasey. 

Colorado:  Beaver  Creek,  Larimer  County,  altitude  9,100  to  9,500  feet,  dry  open 
places;  RistH  Canyon,  altitude  6,500  feet,  a  stout  harsh  grans. 

P.  brevlfolia  R.  Br. 

Colorado:  Beaver  Creek,  Larimer  County,  altitude  9,800  feet,  dry  sterile  soil. 

P.  kingii  (S.  Wats.)  Scribn. 

Colorado:  Little  South  Cache  la  Poudre,  Larimer  County,  altitude  8,700  feet; 
Beaver  Creek,  Larimer  County,  altitude  9,500  feet. 

F.  ovina  L. 

Colorado:  Mountain  trail.  Pikes  Peak,  altitude  11,000  feet  (a  form  of) ;  Beaver  Creek, 
Larimer  County,  altitude  9,000  feet,  dry  soil;  Happy  Hollow,  Larimer  County, 
altitude  7,900  feet;  Poverty  Flats,  Larimer  County,  altitude  8,020  feet. 
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F.  octoflora  Walt. 

Iowa:  SioQX  City,  altitatle  1,122  fe*»t. 

Nebraska:  Crete,  altitnde  1,364  feet;  McCook,  altitude  2,517  feet. 

Colorado:  Golden,  altitnde  5,691  fret;  Mount  ZIon,  near  Golden,  altitude  7,500  feet; 

Denver,  altitude  5,294  feet,  dry  soil;  common  at  all  the  aUove  points 
Bromtis  breviaristatns  Buckl. 
Colorado:  Fort  Collins:  gulch   west  of  Pennock,   Larimer  County,   altitude  5,500 

feet,  in  moist  soil. 
B.  ciliatus  L. 

Iowa:  Sioux  City,  altitndo  1,122  ft»et. 
Colorado:  Beaver  Cre«*k,  Larimer  Connty,  altitnde  9,100  to  9,S00  foet.  iu  rather  dry 

wooda. 
B.  ciliatns  porgans  A.  Gray. 

Colorado:  Clear  Creek  Canyon,  near  Golden,  altitnde  7,000  feet,  iu  spruce  woods. 
B.  inermiB  Leyss. 

Colorado:  Fort  Collins,  altitnde  4,974  feet,  escaped  from  cultivation,  College  farm. 
B.  kalmii  A.  Gray. 

Colorado:  Stove  Prairie,  Larimer  County,  altitude  7,800  feet,  drj-  open  woods. 
B.  ptunpellianus  Scribn. 

Colorado:  Beaver  Creek,  Larimer  Connty,  altitnde  9,500  feet. 
B.  tectomin  L. 
Colorado:  Fort  Collins,  altitude  4,974  feet,  escaped  from  cultivation,  common  station 

gronuds.  College  farm. 
B.  onioloides  HBK. 
Colorado:  Fort  Collins,  altitnde  4,974  feet,  escaped  from  cultivation,  College  farm. 

HORDEiB. 

Agropyron  dasystachynm  subvillosum  Scribn.  and  Smith. 

Colorado:  Bosworth  ranch,  Larimer  County,  altitude  7,500  feet,  low  meadows. 

A.  divergens  Nees. 

Colorado:  Golden,  altitude  5,691  feet,  open  low  places;  Clear  Creek  Canyon,  alti- 
tnde 6,500  to  7,000  feet;  Beaver  Creek,  Larimer  Conuty,  altitude  9,500  feet, 
swamp;  Long  Gulch,  altitude  7,800  feet,  low  places. 

A.  divergens  tenidspicam  Scribn.  and  Smith. 

Colorado:  Happy  Hollow,  altitude  7,500  feet,  low  grounds. 

A.  pseudorepens  Scribn.  and  Smith. 

Colorado:  Boswortb  ranch,  Larimer  County,  altitnde  7,200  feet,  in  open  woods. 

A.  repens  (L.)  Beau  v. 

Iowa:  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,122  feet. 

Nebraska:  McCook,  altitude  2.517  feet,  introduced. 

A.  richardsoni  Scbrad. 

Colorado:  Stove  Prairie,  Larimer  County,  altitude  8,000  feet,  in  open,  dry  soil. 

A.  acrlbneri  Vasey. 

Colorado:'  Beaver  Creek,  Larimer  County,  at  timber  line,  altitnde  11,000  feet. 

A.  spicatnm  (Pursh)  Scribn.  and  Smith. 

Iowa:  Sioux  City,  altitnde  1,122  feet,  loess  soil,  common. 

Nebraska:  Lincoln,  altitude  1,159  feet;  Crete,  altitude  1,364  feet;  Oxford,  altitnde 
2,085  feet;  McCook,  altitude  2,517  feet;  abundant,  prairies. 

Colorado:  Fort  Morgan,  altitude  4,500  feet. 

A.  tenenun  Vasey. 

Colorado:  Colorado  Springs,  altitnde  5,978  feet;  Fort  Collins,  altitude  4,970  feet, 
along  irrigation  ditches;  Greeley,  altitude  4,779  feet,  along  irrigation  ditches. 
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Hordeuin  jubatum  L. 

Iowa:  Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,123  feet;  Council  Bluffs, 

altitude  990  to  1,000  feet;  Logan,  altitude  928  feet;  Jefferson,  altitude  1,100  feet; 

abundant  weed  in  meadows,  pastures  along  roadsides,  and  along  railroads. 
Nebraska:  Hastings,  along  railroads;  McCook,  altitude  2,517  feet,  along  railroads, 

saudy  bottoms  of  Republican  River. 
Colorado:  Fort  Morgan,  altitude  4,500  feet;  Fort  Collins,  altitude  4,978  feet;  along 

railroads,  seepage  swamps,  and  fats,  abundant. 
H.  pusillum  Nutt. 

Iowa :  Council  Bluffs,  altitude  1,000  feet,  introduced. 
Nebraska:  Crete,  altitude  1,364  feet;   Hastings,  along  railroads,  dry  prairie  soil; 

McCook,  altitude  2,517  feet,  along  railroads  and  prairies. 
Colorado:  Denver,  altitude  5,294  feet,  prairies;  Fort  Collins,  altitude  4,978  feet. 
Elymus  canadensis  L. 
Iowa:   Carroll,  altitude  1,240  feet;  Sioux  City,  altitude  1,122  feet,   loess   bluffs; 

Jefferson,  altitude  1,118  feet;  Logan. 
Nebraska:  Lincoln,  altitude  1,159  feet;  Crete,  altitude  1,364  feet,  dry  prairies,  along 

railroads;  McCook,  altitude  2,517  feet,  flood  plains  of  Republican  River. 
Colorado :  Fort  Collins,  altitude  4,984  feet,  along  railroads ;  Colorado  Springs,  altitude 

5,978  feet;  Rists  Canyon,  Larimer  County,  altitude  6,500  feet,  clry  open  places. 
E.  glaucus  Buckley. 

Nebraska:  McCook,  altitude  2,517  feet,  dry  places,  flood  plains  Republican  River. 
E.  macounii  Vasey. 
Colorado:  Greeley,  altitude  4,770  feet,  river  bottoms;  Fort  Collins,  altitude  4,900 

feet,  flats,  Cacbe  la  Pondre  River,  common.     Tbe  B))ecies  bas  also  been  found 

near  Jewell  Junction,  Iowa  (Carver),  in  wbat  was  once  an  old  lake  bed. 
E.  nitidus  Vasey. 
Colorado:  Near  Golden,  Clear  Creek  Canyon,  altitude  6,000  to  7,000'feet,  in  yellow 

pine  woods. 
E.  robustus  Scribn.  and  Smitb. 
Iowa:  Carroll,  altitude  1,240  feet. 
E.  striatus  Willd. 
Iowa:  Carroll,  altitude  1,240  feet;  SiouxCity,  altitude  1,122  feet;  Jefferson,  altitude 

1,118  feet;  Council  Bluffs,  altitude  990  feet. 
E.  triticoidesBuckl. 

Colorado :  Near  Golden,  Clear  Creek  Canyon,  altitude  7,500  feet,  in  woods. 
E.  virginicus  L. 
Iowa:  Jefl'erson,  altitude  1,118  feet;  Sioux  City,  altitude  1,122  feet;  Council  Bluffs, 

altitude  990  feet;  Logan,  altitude  928  feet;  Missouri  Valley,  altitude  1,022  feet. 
Sitaniou  elymoides  Raf. 

Nebraska:  McCook,  altitude  2,517  feet,  abundant,  flood  plains  Republican  River. 
Coloratlo:  Denver,  altitude  5,294  feet,  abundant,  dry  plains;  Golden,  altitude  7,000 

feet;  Mount  Zion,  near  Golden,  altitude  7,500  feet;  Colorado  Springs,  altitude 

5,978  feet;  Nortb  Cheyenne  Canyon,  near  Colorado  Springs,  altitude  6,500  feet; 

Fort  Morgan,  altitude  4,500  feet. 
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LETTER  OF  TRANSMIHAL 


X  U.  8.  Department  of  AaEiouLTUBB, 

DiTisioN  OF  Agrostology, 
Washington,  D.  C,  April  J23j  1896. 
Sm:  I  have  the  houor  to  transmit  herewith,  and  recommend  for 
pablication  as  Bulletin  No.  12  of  this  Division,  a  rexK>rt  upon  the  grasses 
and  forage  plants  and  forage  conditions  of  the  eastern  Rocky  Moan- 
tain  region,  by  Thomas  A.  Williams,  assistant  agrostologist.  Field 
agents  of  the  division  have  been  carrying  on  investigations  in  the  region 
embraced  in  this  reiK)rt  daring  the  past  three  years,  and  Mr.  Williams, 
of  the  division  staff,  has  visited,  daring  the  seavsous  of  1896  and  1897, 
the  more  imxK>rtant  grazing  districts,  where,  under  the  direction  of  the 
Agrostologist,  he  has  studied  the  present  forage  problems  of  the  region 
and  investigated  the  native  grasses  and  forage  plants,  noting  their 
characteristics,  distribution,  general  prevalence,  and  economic  impor- 
tance; he  has  endeavored  to  ascertain  how  the  most  desirable  sorts 
may  be  preserved  or  increased,  and  has  also  made  close  personal  obser- 
vations with  the  view  of  determining  some  practical  means  of  restoring 
the  ranges  to  their  original  grazing  value,  or  at  least  preserving  them 
from  further  injury  through  careless  and  shortsighted  practices.  The 
present  report  is  based  upon  these  studies  and  investigations,  as  well 
as  upon  the  results  of  work  done  by  the  field  agents  of  the  division. 
While  carrying  on  these  investigations  the  work  of  the  field  agents 
has  not  been  confined  to  the  districts  easily  accessible  from  the  rail- 
roads and  other  common  lines  of  travel,  but,  by  means  of  wagon  trips  and 
side  excursions  on  horseback,  they  have  penetrated  into  the  less-known 
localities,  in  every  case  making  extensive  collections  of  specimens  and 
seeds,  as  well  as  obtaining  all  the  data  possible  relating  to  the  question 
of  forage  supply.  One  field  agent  thus  covered  nearly  1,000  miles  in  a 
wagon  trip  of  two  months  during  the  past  season.  (See  fig.  1.)  There 
has  also  been  included  much  valuable  information  acciuired  through 
con'espondence  with  prominent  citizens  and  leading  stockmen,  who 
have  most  cordially  responded  to  letters  of  inquiry  relative  to  the 
matters  in  question  and  materially  aide<l  the  Department  in  the  prose- 
cation  of  these  grasjs  and  forage-plant  investigations.  Hearty  thanks 
are  here  expressed  to  all  those  correspondents  who  have  thus  cooper- 
ated in  the  work  of  the  division. 
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Some  idea  of  the  importance  of  the  sabject  of  this  Report  upon  the 
Grasses  and  Forage  Plants  and  Forage  Conditions  of  the  Eastern 
Eocky  Mountain  Region  is  indicated  by  the  following  statements: 

It  is  estimated  from  Report  No.  7,  Division  of  Statistics,  that  in  the 
State  of  Wyoming  about  16,000,000  acres  are  taken  up  by  mountains  and 
forest  areas,  about  10,000,000  acres  are  irrigable  and  hence  suitable  for 
general  agriculture,  while  nearly  40,000,000  acres,  or  almost  two-thirds 
of  the  entire  State,  may  be  regarded  as  pasture  lauds  only.  In  Mon- 
tana the  proportion  of  pasture  lands  is  fully  as  great  as  in  Wyoming, 
while  in  Colorado  it  will  probably  fall  but  little  below. 

At  the  beginning  of  the  year  1807  there  were  in  thes^three  States 
about  350,000  head  of  horses  and  mules,  valued  at  about  $9,000,000, 
over  3,000,000  head  of  cattle,  valued  at  nearly  $56,000,000,  and  over 
6,200,000  head  of  sheep,  valued  at  over  $10,600,000,  or  a  total  valuation 
for  the  stock  supported  chiefly  by  these  native  pasture  and  meadow 
lands  of  about  $76,600,000. 

The  first  report  on  the  investigations  of  the  forage  plants  of  the 
Northwest,  from  this  division,  was  Bulletin  No.  6,  on  the  Grasses  and 
Forage  Plants  of  the  Rocky  Mountain  Region,  by  P.  A.  Rydberg  and 
C.  L.  Shear.  This  was  followed  by  Bulletin  No.  6,  on  the  Grasses 
and  Forage  Plants  of  the  Dakotas,  by  T.  A.  Williams,  aided  by  Prof. 
M.  A.  Brannon,  of  North  Dakota,  and  E.  N.  Wilcox  and  David  Griffiths, 
of  South  Dakota.  Embracing  much  the  same  field  is  Prof.  L.  H.  Pam- 
mePs  Notes  on  the  Grasses  and  Forage  Plants  of  Iowa,  Nebraska,  and 
Colorado,  published  as  Bulletin  No.  9  of  this  Division ;  and  another,  on 
The  Red  Desert  of  Wyoming  and  its  Forage  Resources,  by  Prof.  Aven 
Nelson,  is  now  in  press.  In  the  present  bulletin  the  topographical 
features  of  the  region  are  considered,  including  a  discussion  of  the 
soil,  water  supply,  etc.  This  is  followed  by  detailed  accounts  of  the 
cultivated  grasses  and  forage  plants  and  the  more  important  forage 
plants,  both  grasses  and  species  of  other  families,  native  to  the  region, 
concluding  with  suggestions  on  methods  of  improvement  of  the  forage 
conditions  of  the  ranges. 

Respectfully,  F.  Lamson-Scbibneb, 

Agroatologist. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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A  REPORT  UPON  THE  GRASSES  AND  FORAGE  PLANTS  AND 
FORAGE  CONDITIONS  OF  THE  EASTERN  ROCKY  MOUNTAIN 
REGION. 

nrTBODUCTIOF. 

stock  raising  will  always  be  an  important  industry  in  the  vast 
expanse  of  territory  lying  between  the  Rocky  Mountains  and  the  one- 
bandredth  meridian.  The  early  settlers  recognized  its  many  natural 
advantages  for  this  purpose,  and  at  once  began  to  cover  the  hills  and 
valleys  with  cattle  and  other  stock.  Under  the  stimulating  influence  of 
high  prices,  resulting  largely  from  the  demand  created  by  the  civil  war, 
stock  raising  rapidly  grew  to  be  an  industry  of  immense  proportions. 
At  fiist  forage  was  plentiful;  everywhere  the  sux)ply  seemed  inexhaust- 
ible, and  the  ranchman's  chief  concern  was  to  get  more  stock  in  order 
that  he  might  turn  into  cash  the  grasses  of  the  prairies.  Stock  grew 
and  fattened  on  no  other  feed  than  the  native  grasses  throughout  the 
entire  year. 

At  length,  however,  stockmen  became  aware  of  the  fact  that  not  only 
was  there  a  possibility,  but  a  probability,  that  the  supply  of  forage  would 
soon  be  exhausted  if  they  continued  to  follow  the  old  methods  of  stock 
raising.  Under  this  old  system  of  mismanagement  the  ranges  were 
stocked  to  their  utmost  capacity,  even  for  the  most  favorable  conditions, 
and  consequently  the  past  series  of  dry  seasons  resulted  in  a  great 
shortage  of  feed.  Ranchmen  are  already  confronted  with  the  necessity 
of  providing  extra  forage  supplies  for  use  in  seasons  when  the  grasses 
on  the  range  are  short. 

With  a  view  to  finding  some  practical  means  of  bettering  existing 
conditions  and  encouraging  stockmen  in  their  efforts  to  grow  forage 
croi>8,  a  series  of  investigations  of  the  various  forage  problems  existing 
in  the  West  and  Northwest,  particularly  in  the  States  of  Montana, 
Wyoming,  and  Colorado,  is  being  carried  on  by  the  direction  of  the 
Secretary  of  Agriculture  through  the  Division  of  Agrostology.  These 
investigations  are  designed  to  secure  full  and  accurate  information 
regarding  the  present  condition  of  the  forage  problem ;  what  the  great- 
est needs  are,  and  how  they  can  be  met  in  the  most  practical  manner; 
to  study  the  native  grasses  and  forage  plants,  their  characteristics,  dis- 
tribution, abundance,  and  value;  to  ascertain  the  best  means  of  pre- 
serving the  more  desirable  sorts,  and  to  introduce  into  cultivation  such 
as  promise  to  be  of  value;  to  devise  some  practical  treatment  for  the 
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ranges  which  will  not  only  restore  their  orig^inal  grazing  value  but 
guard  against  future  injury  through  overstocking  and  other  careless 
and  shortsighted  practices. 

The  information  upon  which  this  report  is  based  has  been  gathered 
from  various  sources.  During  the  past  three  seasons  field  agents  of 
the  division  have  been  working  in  the  different  parts  of  the  region  in 
question  studying  matters  pertaining  to  the  forage  supply.  The  writer 
has  made  two  trips  into  the  more  important  grazing  districts,  and, 
under  the  direction  of  the  chief  of  the  division,  has  studied  the  condi- 
tions and  needs  by  consulting  with  the  stockmen  and  collecting  all 
facts  likely  to  aid  in  the  work  of  getting  at  a  practical  solution  of  the 


Fig.  l.—In  the  field. 

various  forage  problems  confronting  the  i)eople  at  the  present  time, 
and  thereby  laying  the  foundations  for  more  intelligent  and  economical 
practices  in  the  future. 

In  April,  1897,  the  following  circular  letier  witFi  the  appen<led  ques- 
tions  was  sent  to  prominent  stockmen,  farmers,  and  others  interested 
in  the  forage  problem : 

United  States  Depaktment  of  Agriculture, 

Division  of  Agrostology, 

Washington f  D,  C,  ApHlj  1897. 

Dear  Sir:  Under  the  direction  of  the  Secretary  of  Agrionlture  this  division  is 

investigating  the  forage  question  in  the  Northwest,  particularly  in  the  States  of 

Montana,  Colorado,  and  Wyoming.     In  this  investigation  particular  attention  is 

being  given  to  the  native  grasses  and  forage  plants,  their  characteristics,  distribn- 
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tion,  abandanoe.  and  valae ;  the  best  means  of  preserrlng  the  more  valuable  kindfl^ 
and  the  methods  to  be  employed  in  reclaiming  those  ranges  which  have  been  ren- 
dered of  little  or  no  value  for  grazing,  through  overstocking  or  other  causes.  In 
order  to  obtain  a  more  deftnite  idea  as  to  what  the  present  conditions  and  greatest 
Deeds  are,  and  to  gain  all  possible  Information  that  will  aid  us  in  determining  the 
most  practical  methods  of  improving  these  conditions,  by  the  introduction  and  cul- 
tivation of  new  grasses  and  forage  plants  or  by  the  preservation  and  cultivation  of 
native  species,  correspondence  is  hereby  invited  with  all  interested  iu  the  develop- 
ment and  preservation  of  the  stock-raising  and  dairying  industries. 

There  are  over  225  different  grasses  native  to  this  region,  and  it  would  be  difficult 
to  give  an  adequate  estimate  of  their  immense  value  as  a  natural  resource.  Ever 
since  the  Northwest  has  been  settled  these  grasses  have  been  the  chief  source  of  food 
for  the  many  thonsands  of  horses,  cattle,  and  sheep  raised  there,  and  many  of  them 
will  undoubtedly  prove  more  valuable  under  cultivation  than  they  are  in  the  native 
state. 

Any  assistance  yon  may  render  in  this  undertaking,  either  by  sending  us  the  names 
and  addresses  of  leading  farmers,  stock  raisers,  and  dairymen  of  your  region,  or  by 
famishing  information  relative  to  the  points  above  indicated,  will  be  highly 
appreciated 

Yours,  truly,  F.  Lamson-Scribnkr, 

Jgro8tologi8t. 

Approved : 

Jambs  Wilson, 

Secretary  of  AgricHliure, 

(1)  What  is  the  chief  forage  problem  in  your  section — that  is,  do  you  need  hay 
plants,  soiling  crops,  drought-resistant  crops,  winter  forage,  or  early  spring;  or  ]att> 
autumn  forage  f 

(2)  How  many  head  of  cattle,  horses,  or  sheep  can  be  safely  pastured  to  the  sqiiare 
mile  under  existing  conditions? 

(3)  Has  the  stock-carrying  capacity  of  the  ranges  and  pastures  in  your  section  been 
diminished  through  overstocking  or  other  causes  f    If  so,  to  what  extent  f 

(4)  What  treatment  do  you  recommend  for  restoring,  renewing,  and  improving 
the  ranges  where  they  have  been  overstocked  ? 

(5)  What  are  the  most  highly  valued  native  grasses  and  forage  plants,  nnd  are 
there  any  tame  grasses  or  forage  plants  which  might  be  profitably  introduced  on  the 
ranges  to  take  the  place  of  the  valuable  wild  grasses  of  former  years? 

(6)  What  is  the  general  character  of  the  land  in  your  locality,  and  what  grasses 
flourish  best  on  it? 

Answers  were  received  from  about  600  persons,  and  the  following 
may  be  taken  as  representative  of  the  ideas  expressed  by  the  great 
majority  of  them. 

From  Governor  Robert  B.  Smith,  of  Montana,  the  following  answers 
were  received : 

(1)  We  need  drought-resistant  crops  and  winter  forage. 

(2)  Fifty  head  of  horses  or  cattle  or  250  sheep. 

(3)  Where  sheep  range,  destroyed  at  least  one-half. 

(4)  If  sheep  were  compelled  to  be  kept  in  certain  portions  of  the  range  and  the 
remainder  left  free  for  cattle  or  horses,  the  range  would  be  fully  restored  in  three 
years.     Sheep  destroy  the  range ;  cattle  and  horses  do  not. 

(5)  Blue-joint  and  buffalo-grass  are  the  best  native  grasses.  Do  not  know  of  any 
tame  grasses  to  take  their  places. 

(6)  Light  gravelly  land ;  soil  not  deep  but  rich,  and  with  large  per  cent  of  alkali. 
Bnifalo-grass  and  blue-joint  flourish  best. 
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From  Hod.  John  C.  Bell,  M.  0.,  of  Colorado: 

(1)  In  the  Uncompahgre,  Gunnison,  and  Grand  valleys,  the  San  Luis  Valley,  and 
the  upper  portion  of  the  Arkansas  Valley,  our  great  field  plant  is  alfalfa.  The 
mountain  sides,  mesas,  and  foothills  are  covered  with  bunch  grass  which  supplies 
all  herds  ftom  about  April  1  to  December  1.  If  we  could  find  some  grass  that  would 
flourish  in  the  low  foothills  without  irrigation  for  winter  feed  it  would  bo  a  great 
boon  to  all  of  Colorado.    Our  summer  forage  is  ample  and  of  the  very  best  quality. 

(2)  The  ranges  vary  so  that  no  approximate  estimate  can  be  made.  On  some 
high  mesas  where  the  snow  is  deep  in  winter  the  grass  is  very  abundant,  but  lower 
down  it  decreases.  But  these  ranges  are  ample  for  all  the  stock  that  can  be  wintered 
in  the  valleys  below. 

(3)  Not  in  the  mountainous  regions. 

(4)  Cattle  and  horses  rarely  impoverish  a  range,  as  they  do  not  feed  in  close 
bunches,  but  sheep  tramp  out  and  practically  destroy  the  grasses  wherever  they  are 
kept.    Horses  and  cattle  will  not  remain  or  feed  with  them  on  the  range. 

(5)  Bunch-grass  and  blue-stem  in  the  mountain  regions  can  not  be  surpassed  unless 
some  grass  could  be  found  that  would  stand  the  drought  in  the  foothills. 

(6)  We  have  three  varieties — adobe,  black  loam  soil  on  the  river  bottoms,  and  the 
high  '< red  oxide''  mesa  lands.  Vegetables  grow  best  on  the  black  loam,  wheat  and 
oats  on  the  adobe,  A:nit  trees  and  alfalfa  on  the  high  mesa,  though  it  is  all  better 
than  the  average  lands  of  the  country  for  any  of  the  ordinary  crops,  and  would 
probably  produce  most  of  the  common  grasses,  though  but  little  experiment  haa 
been  made  in  this  direction. 

From  Hon.  Jos.  M.  Carey,  Cheyenne,  Wyo.: 

(1)  The  introduction  of  a  forage  plant  that  will  mature  during  our  short  seasons 
and  will  afford  good  grazing  all  the  year,  the  seed  of  which  would  germinate  and 
grow  by  simply  being  raked  or  '^  disked  in''  on  the  native  sod.  The  native  grasses  are 
80  valuable  that  it  would  be  unwise  to  destroy  them,  but  with  nutritious  grasses  to 
supplement  them  the  capacity  of  a  given  section  for  grazing  purposes  might  be 
greatly  increased. 

(2)  This  depends  upon  circumstances.  Some  sections  as  they  were  left  by  natare 
would  scarcely  carry  an  animal ;  others,  30  to  40  head.  Should  say  average  15  head 
for  three  hundred  and  sixty-five  days. 

(3)  Yes ;  but  as  soon  as  cattle  are  removed  the  ranges  again  grow  up  to  the  native 
grasses.  When  I  speak  of  cattle  I  mean  neat  cattle  and  horses.  Where  sheep  graze 
for  a  number  of  years  weeds  take  the  place  of  native  grasses. 

(4)  Rest. 

(5)  Bunclv-grass,  blue-stem,  and  buffalo-grass  are  the  varieties  best  known  to 
stockmen.    I  do  not  know  of  any. 

(6)  Sod  free  from  brush  of  any  kind.  The  native  grasses  referred  to;  with  irriga- 
tion all  of  the  small  grains  and  forage  plants  that  are  common  in  this  latitude  pro- 
duce well.  Alfalfa  does  well  everywhere  in  this  State  when  irrigated,  where  the 
altitude  is  not  over  5,000  feet.  Three  crops  may  be  harvested;  season's  production, 
from  3  to  6  tons  an  acre. 

A  glance  throngh  this  correspondence  shows  at  once  that  not  one 
bat  many  problems  relating  to  the  forage  supply  demand  attention. 
Localities  having  like  soil  and  climatic  conditions  may  still  differ  widely 
as  to  the  most  pressing  needs.  Thus,  in  one  locality  the  greatest  need 
may  be  early  spring  forage,  in  another  it  may  be  winter  forage,  and  in 
still  another  it  may  be  summer  feed,  while  in  mauy  localities  it  is  a 
question  of  a  general  shortage  for  the  entire  year. 

The  study  of  the  forage  question  in  the  West  and  Northwest  has  not 
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been  carried  far  enoagh  to  give  us  solutions  to  all  the  problems  con- 
fronting the  stockman,  but  it  has  been  sufficient  to  reveal  pretty  clearly 
the  causes  that  have  led  up  to  the  present  exhausted  condition  of  the 
range.  It  shows  that  the  past  methods  of  handling  the  range  have 
been  shortsighted,  and  that  while  these  practices  are  being  in  a  meas- 
ure corrected  by  the  natural  course  of  events,  it  is  imperative  that  steps 
should  be  taken  to  restore  and  preserve  the  productiveness  of  the  native 
meadow  and  pasture  lands  before  the  destruction  has  gone  too  far. 
The  improvement  in  the  native  forage  noticeable  in  some  localities  dur- 
ing the  past  one  or  two  seasons  is  likely  to  be  but  temporary,  as  already 
stockmen  in  these  localities  are  trying  to  increase  their  herds,  and  the 
lands  will  soon  be  overstocked  again. 

The  investigation  has  also  resulted  in  a  large  amount  of  valuable 
data  regarding  the  native  grasses  and  forage  plants,  the  wealth  of  spe- 
cies found  in  the  region,  their  value  in  the  natural  condition,  and  their 
possibilities  under  cultivation.  There  can  scarcely  be  any  doubt  that 
some  of  these  native  forms  will  ultimately  become  as  valuable  for 
general  cultivation  as  many  of  the  so-called  '^  tame  "  sorts. 

GEHEEAL  TOPOOEAPHICAL  FEATUEES  OF  THE  EEGIOF. 

The  topographical  features  of  the  three  States  comprising  the  greater 
part  of  the  Eastern  Bocky  Mountain  region  are,  in  many  respects,  very 
similar.  The  continental  divide,  which  traverses  Montana  about  100 
miles  east  of  the  western  boundary  and  nearly  parallel  with  it,  enters 
Wyoming  a  little  to  the  southward  of  the  northwestern  corner  of  that 
State  and  continues  its  general  trend  to  the  southeast  until  it  reaches 
central  Colorado,  where  it  turns  rather  abruptly  to  the  southwest. 
Approximately  five-sixths  of  Montana,  three-fourths  of  Wyoming,  and 
two-thirds  of  Colorado  lie  east  of  this  divide.  While  in  each  State  the 
greater  part  of  the  mountain  area  is  found  in  the  immediate  vicinity  of 
this  divide,  numerous  outlying  ranges  occur  which  exert  a  great  influ- 
ence, not  only  upon  the  physical  character  of  the  country,  but  also 
upon  the  climatic  conditions,  particularly  in  the  distribution  of  the 
moisture;  as,  for  example,  the  Big  and  Little  Belt  Mountains,  Snow 
Mountains,  Bears  Paw  Mountains  in  Montana,  Shoshone  Mountains, 
Big  Horn  Mountains,  Bear  Lodge  Mountains,  and  Laramie  Mountains, 
in  Wyoming,  and  the  Sangre  de  Cristo  and  other  ranges  in  Colorado. 

In  most  cases  the  mountains  along  the  main  divide  are  rugged,  with 
precipitous  sides,  more  or  less  thickly  covered  with  timber,  which  is 
chiefly  evergreen,  or  coniferous.  Sometimes  the  forest  covering  is  so 
heavy  that  the  growth  of  grasses  is  very  limited,  but  usually  there  are 
numerous  **  parks ''or  **  opens,''  in  which  flourish  certain  grasses  and 
other  forage  plants.  The  slopes  of  the  mountain  ranges  are  cut  up  by 
numerous  gulches  and  canyons,  through  which  flow  streams  of  water, 
fed  largely  by  the  melting  snows  on  the  mountain  tops.  The  valleys 
of  these  streams  widen  out  here  and  there  into  grass-covered  areas  of 
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various  sizes,  forming  the  ** mountain  meadows''  for  wbich  this  region 
is  justly  famous.  The  valleys  of  many  of  the  larger  mountain  streams, 
uniting  with  those  of  their  more  important  tributaries,  often  form  areas 
of  considerable  extent,  in  which,  because  of  the  rich  soil  and  abundant 
supply  of  moisture,  luxuriant  growths  of  native  grasses  are  produced. 
These  areas,  variously  called  *' basins,"  ''parks,"  etc.,  protected  as  they 
are  by  mountains  on  all  sides  and  provided  with  an  abundance  of 
excellent  forage  and  pure  water,  are  magnificent  natural  pastures, 
whose  only  drawback  is  that  often  the  altitude  is  so  high  and  the  snow- 
fall is  so  great  that  they  can  be  used  for  only  a  limited  portion  of  the 
year.  (See  fig.  2.)  Excellent  examples  of  these  areas  are  Spanish  Creek 
basin,  in  southern  Montana;  Centennial  Valley,  at  the  head  of  the  Little 
Laramie  River,  in  Wyoming,  and  the  numerous  "parks"  of  Colorado. 


Flo.  2. — The  ideal  summer  rauge.    (From  photograph  by  Prof.  A.  Nelson.) 

In  some  of  the  outlying  ranges  the  mountains  are  less  rugged,  the 
slopes  are  often  but  sparsely  or  not  at  all  wooded,  and  hence  offer  pro- 
portionately larger  forage  producing  areas.  For  example,  the  Big 
Horn  and  Bear  Lodge  ranges,  in  Wyoming,  contain  large  areas  of  grass 
lands,  the  former  expanding  toward  the  south  into  a  broad,  irregular 
plateau,  a  very  considerable  portion  of  which  is  covered  with  a  fine 
sod  of  native  grasses.  In  many  portions  of  this  region  the  mountains 
are  fringed  with  an  irregular  series  of  foothills,  which  pass  sometimes 
abruptly,  sometimes  gradually,  into  table-lands  or  mesas,  and  these  in 
turn  are  followed  by  broad  valleys  and  open  prairies  or  plains  proi)er. 
The  freciuent  arrangement  of  the  land  along  streams  into  terraces  or 
successive  "benches"  is  of  considerable  importance  from  an  agricul- 
tural point  of  view,  since  very  often  the  table-lands  differ  considerably 
from  the  valleys  below  as  to  the  supply  of  moisture  and  the  earliness 
and  length  of  the  growing  season.  This  is  well  illustrated  by  the 
Gallatin  Valley  about  Bozeman,  Mont.,  where  the   season  is  much 
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earlier  on  the  table-lands.  Often  it  is  a  difficult  matter  to  get  water 
for  irrigation  upon  these  benches,  and  farmers  must  depend  ni)on  the 
snow  and  rain  for  the  supply  of  moisture  for  their  crops.  Along  some 
of  the  streams,  as  in  the  case  of  the  Big  Horn  River  in  Wyoming, 
there  are  no  benches  or  terraces,  the  valley  being  limited  by  high, 
abrupt  bluffs  leading  to  the  uplands  which  rise  gradually  to  the  foot- 
bills  and  mountains. 

Extending  to  the  eastwai^d  from  the  principal  ranges  of  the  Conti- 
nental Divide  are  the  vast  stretches  of  level  plain,  rolling  prairie,  and 
rongh,  eroded  bad  lands,  constituting  the  great  range  region  east  of 
the  Rocky  Mountains.  Over  a  considerable  portion  of  this  region 
nigged  buttes  are  scattered  here  and  there  in  addition  to  the  previously 
mentioned  outlying  mountains,  relieving  the  monotony  of  prairie  and 
plain  and  affording  welcome  landmarks  for  the  cowboy  and  traveler. 
Occasionally  considerable  portions  of  the  plains  area  are  cut  off  from 
the  remainder  by  natural  barriers  of  hills  and  mountain  ranges,  form- 
ing drainage  basins  of  considerable  extent,  as  in  the  case  of  the  Judith 
basin,  in  Montana,  and  the  Big  Horn  basin  and  the  Laramie  plains,  in 
Wyoming. 

THE  SOIL. 

The  character  of  the  soil  in  the  eastern  Rocky  Mountain  region  is 
exceedingly  varied.  According  to  Prof.  W.  O.  Knight,  "the  various 
geological  formations  which  have  entered  into  the  soils  of  Wyoming 
range  from  Archaean  to  the  Pliocene  Tertiary,''  and  the  great  variability 
in  the  composition  of  the  different  soils  is  readily  explained  from  the 
fact  that  "some  of  them  have  been  derived  from  the  entire  series  of 
rocks  ranging  from  the  Archaean  to  the  close  of  the  Tertiary,  while 
others  are  the  result  of  the  decaying  of  a  single  geological  horizon." 
ThCvse  statements  are  essentially  true  of  Montana  and  Colorado.  The 
soil  in  the  valleys  varies  from  light  sandy  loam  to  a  heavy  black  loam 
or  a  stiff  clay.  Sometimes  a  great  deal  of  gravel  is  present,  and 
often,  particularly  in  the  higher  valleys,  the  surface  is  strewn  with 
bowlders  of  various  sizes  brought  down  by  glaciers  or  mountain  tor- 
rents. These  bowlders  are  particularly  abundant  in  the  valleys  of 
some  of  the  streams  rising  in  the  Big  Horn,  Shoshone,  and  Medicine 
Bow  mountains,  often  rendering  it  practically  impossible  to  drive 
through  with  a  wagon.  The  ranchers  assert  that  when  the  land  is 
brought  under  irrigation  these  bowlders  gradually  work  into  the  soil 
and  in  a  few  years  all  the  smaller  ones  disapi)ear  beneath  the  surface, 
making  it  possible  to  use  the  land  for  hay  meadows.  The  soil  is 
usually  fertile  and  gives  excellent  yields  of  grass.  In  many  places 
the  clay  contains  quantities  of  "alkali"  and  constitutes  the  so-called 
"gumbo"  and  "adobe"  soils.  The  soil  of  the  foothills  and  mesas  is 
usually  quite  sandy  or  gravelly,  and  is  warmer,  and  hence  earlier,  than 
the  heavier  soil  of  the  valleys.  On  the  prairies  and  plains  the  soil 
varies  from  a  sandy  to  a  clay  loam,  in  some  places  thick  and  well  sup- 
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plied  with  hamus,  in  others  thin  and  poor.  Throaghoat  the  greater 
part  of  this  region  the  snbsoil  is  clayey,  bnt  in  some  localities,  particu- 
larly near  the  mountains,  where  the  drift  and  wash  is  great,  it  may  be 
quite  gravelly  in  nature.  Over  the  entire  region,  outside  of  the  moun- 
tains and  higher  foothills,  the  soil  is  characterized  by  the  presence  of 
a  greater  or  less  amount  of  alkali.  In  the  well-drained  soils  of  tbe 
foothills,  mesas,  and  rolling  prairies  the  amount  of  alkali  present  is 
usually  small,  but  in  the  broad,  flat  valleys  and  level  plains  it  is  often 
large — sometimes  so  great  as  to  completely  change  the  character  of  the 

vegetation.  (See  fig. 
3.)  The  water  from 
rains  and  melting 
snows  passes  over 
and  through  the  sur- 
face soil  and  leaches 
out  the  alkali,  which 
is  carried  to  the 
streams,  lakes,  and 
ponds.  Naturally, 
much  of  this  water  is 
gathered  into  low 
places  in  the  plains 
and  valleys,  where 
it  is  evaporated  rap- 
idly, leaving  the  al- 
kali in  the  surround- 
ing soil.  In  many 
plac*es  tbe  alkali  has 
been  brought  to  the 
surface  in  consider- 
able quantities  as  a 
result  of  improper 
irrigation.  This  is 
especially  likely  to 
occur  if  water  is  used 

Fig.  3. — An  "Alkali  spot,"  eliowiiij^  characteristic  greasewiwd  vege-      in      large     (lUautltiCS 

**^°"  and  then  allowed  to 

evaporate  from  the  surface.  This  may  be  avoided  in  a  large  degree  by 
frequent  and  shallow  cultivation  after  each  application  of  water.  Often 
tbe  water  used  in  irrigating  is  heavily  charged  with  alkali,  which,  added 
to  that  already  present  in  the  soil,  ultimately  renders  the  latter  unfit 
for  tbe  successful  growing  of  the  ordinary  farm  crops.  In  popular  par- 
lance there  are  two  kinds  of  '' alkali"  lauds — "black  alkali^'  and 
"white  alkali."  Tbe  former  owes  its  peculiarities  to  the  presence  of 
salsoda  (sodium  carbonate)  and  the  latter  to  the  presence  of  Glauber 
salt  (sodium  sulphate)  and  Epsom  salt  (magnesium  sulphate).  The 
"black  alkali"  is  much  more  injurious  to  vegetation  than  the  "white 
alkali,"  and  fortunately  is  much  less  common  in  this  region. 
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THE  WATBR  SUPPLY. 


Over  a  considerable  portion  of  the  region  under  consideration  the 
anuual  precipitation,  or  rainfall,  is  quite  limited.  In  the  great  plains 
area  it  is  not  probable  that  the  average  would  be  over  10  or  12  inches 
liev  annum — ^more  in  the  favored  localities  and  less  elsewhere.  On  the 
mountains  and  in  their  immediate  vicinity  water  is  usually  abundant, 
and  were  it  not  for  the  many  lofty  peaks,  whose  perennial  snows  supply 
the  streams  originating  in  them,  the  country  would  be  a  desert  indeed, 
and  agriculture  impossible.  As  it  is,  the  farmer  or  stockman  is  filled 
with  joy  when  he  sees  the  mountain  tops  becoming  whitened  with  heavy 
snows;  for  they  promise  him  a  plentiful  supply  of  water  for  his  crops 
and  his  stock  during  the  summer  months.  Countless  streams  fed 
by  these  snows  find  their  way  down  to  the  plain,  where  they  unite  to 
form  the  larger  water-courses — the  Missouri,  Yellowstone,  Platte,  and 
Arkansas  rivers.  Were  it  possible  to  properly  husband  the  water 
flowing  in  these  streams  so  that  it  could  be  distributed  over  the  land 
when  it  is  most  needed,  the  forage  problem  would  be  a  simple  one  and 
easily  settled  in  a  very  large  portion  of  this  region  for  a  long  time  to 
come. 

Under  the  present  condition  much  of  the  water  runs  off  during  the 
spring  freshets  and  is  lost,  while  crops  and  stock  often  suffer  severely 
for  water  later  In  the  season.  This  trouble  is  sometimes  aggravated  by 
the  removal  of  the  forest  cover  in  the  mountains  by  fires  or  by  the 
wholesale  cutting  of  timber.  The  proper  maintenance  of  this  forest 
cover  about  the  source  of  the  streams  furnishing  water  for  irrigation  is 
a  matter  of  vital  importance  to  this  whole  region,  and  every  possible 
effort  should  be  put  forth  to  secure  it  from  destruction.  A  correspond- 
ent from  Eoutt  County,  Colo.,  writes,  "The  greatest  evil  to  the  range 
is  the  destruction  of  the  timber  and  underbrush  at  the  head  of  the 
streams  through  fires,"  and  many  other  correspondents  have  expressed 
similar  views.  A  good  illustration  of  the  injurious  effect  of  the 
destruction  of  the  forest  cover  was  observed  the  past  season  in  the 
Big  Horn  Mountains,  where  thousands  of  acres  of  spruce  and  pine  tim- 
ber have  been  killed  by  fire,  allowing  the  early  and  rapid  running  off 
of  water  ii*om  the  melting  snows,  and  a  consei^uent  shortage  later  in 
the  season  in  the  streams  depending  upon  them  for  their  supply. 

Out  on  the  plains,  away  from  the  mountains,  not  only  is  the  precipi 
tation  less,  but  the  streams  are  farther  apart,  and  many  of  them,  because 
of  the  excessive  evaporation  or  porous  character  of  the  bed,  become  dry 
during  the  summer  and  autumn  mouths,  so  that  the  water  supply  is 
insufficient  for  irrigation,  and  often  it  is  difficult  and  sometimes  even 
impossible  for  the  rancher  to  obtain  enough  to  water  his  stock.  Ani- 
mals wandering  back  and  forth  in  search  of  water  trample  out  and 
destroy  many  of  the  valuable  grasses  which  would  otherwise  be  able 
to  survive  the  drought.  During  freshets  resulting  from  melting  of  the 
snows  in  the  spring  on  such  a  wide  expanse  of  territory,  with  little  if 
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aoything  to  retard  the  rush  of  the  water  into  the  streams  and  low 
places,  immense  quantities  of  water  are  entirely  lost.  Again,  the  rain 
often  comes  in  such  sudden  and  violent  storms  that  but  a  small  propor- 
tion of  it  has  time  to  soak  into  the  soil,  the  rest  rushes  into  the  water- 
courses, and  is  speedily  carried  away.  Thus  many  localities  suffer  from 
lack  of  water,  although  the  annual  precipitation,  could  it  be  preserved, 
would,  perhaps,  be  amply  sufficient  for  present  needs. 

The  Belle  Fourche  River  drains  a  considerable  territory  in  north- 
eastern Wyoming,  and  during  the  spring  itt)ecomes  a  raging  torrent, 
carrying  off  immense  quantities  of  water,  while  it  is  often  so  low  dur- 
ing the  dry  season  that  no  water  runs  through  it  in  the  upper  part  of 
its  course.  The  construction  of  reservoirs  to  catch  and  retain  the  water 
from  the  rains  and  melting  snow  would  undoubtedly  go  a  long  way 
toward  the  solution  of  the  forage  question  in  many  localities  on  the 
open  ranges.  In  many  places  there  are  natural  basins  which  could  be 
made  into  reservoirs  at  a  very  small  exi)euse  compared  with  the  great 
good  to  the  farmers  and  stockmen  which  this  conservation  of  water 
would  accomplish.^ 

The  excessive  trampling  of  the  stock  and  consequent  packing  of  the 
soil  and  the  destruction  of  vegetation  in  the  immediate  vicinity  of  the 
springs  and  small  streams  are  no  doubt  largely  responsible  for  the  fact 
that  many  of  them  are  now  dry  for  some  time  during  the  summer  and 
autumn,  though  in  former  years  they  furnished  water  throughout  the 
season.  Very  naturally  the  stock  eats  the  forage  nearest  to  the  water- 
ing places  first.  Soon  the  vegetation  becomes  closely  cropped,  and  as 
the  animals  visit  the  watering  places  daily,  the  plants  are  allowed  no 
opportunity  to  recuperate,  and  as  a  result  the  ground  is  soon  almost 
or  quite  destitute  of  vegetation. 

PRESENT  ASPECT  OF  THE  FOBAOE  PROBLEM. 

The  aspect  of  the  forage  question  has  changed  very  materially 
throughout  the  eastern  Rocky  Mountain  region  in  the  past  ten  or 
fifteen  years.  Formerly  comparatively  little  general  agriculture  was 
practiced,  except  in  a  few  localities  near  the  larger  cities  and  towns. 
Lack  of  moisture  or  of  facilities  for  irrigation  made  it  difficult  to  secure 
good  crops.  Many  of  the  early  settlers  were  engaged  in  mining,  and 
in  the  eager  search  for  gold  and  silver  found  little  time  or  inclination 
to  engage  in  agricultural  pursuits  unless  forced  to  do  so  by  the  failure 
of  their  mining  ventures;  others,  noticing  the  great  abundance  of  nutri- 
tions forage,  bent  their  energies  toward  getting  together  as  much  stock 
as  possible  in  order  that  they  might  take  full  advantage  of  this  great 
natural  resource.  This  course  soon  resulted  in  the  establishment  of 
numerous  large  ranches,  each  controlling  a  wide  stretch  of  territory, 
and  naturally  discouraged  the  taking  up  of  tillable  lands  for  general 
agricultural  purposes.  Hence,  farming  was  largely  confined  to  small 
inclosed  areas  on  the  ranches  and  to  the  more  protected  localities 
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near  the  larger  settlements.  Owing  to  tbe  light  rainfall  daring  the 
snmuier  and  autumn  the  native  grasses  cured  on  the  ground  in  such 
excellent  condition  that  little  if  any  hay  or  grain  was  necessary  to 
carry  the  stock  through  the  winter,  and  the  rancher  preferred  to  buy 
imported  flour  and  canned  firuitfl  and  vegetables  than  to  bother  about 
fanning. 

Upon  the  advent  of  the  recent  series  of  dry  seasons  it  soon  became 
evident  that  the  ranges  were  too  heavily  stocked.  Ranchmen  were 
forced  to  provide  forage  for  their  stock  in  order  to  carry  it  through  the 
winter.  This  has  led  to  the  fencing  of  hay  meadows  and  the  cultiva- 
tion of  alfalfa,  timothy,  and  other  hay  and  forage  crops.  But  this 
made  stock  raising  more  expensive  and  forced  many  of  the  large  con- 
cerns to  go  out  of  business.  Then,  too,  as  irrigation  began  to  be 
practiced  it  soon  became  evident  that  many  portions  of  the  region  were 
adapted  to  general  farming,  and  settlers  began  to  take  up  the  land 
along  the  streams  and  to  plant  it  to  crops  of  various  kinds.  This 
interfered  with  the  methods  of  ranging  stock  practiced  on  the  large 
ranches,  and  the  stockmen  were  forced  to  reduce  their  herds  or  seek  new 
ranges.  Very  often  it  was  found  to  be  more  profitable  to  divide  the 
big  ranch  into  small  holdings  and  sell  or  rent  to  farmers  and  small 
ranchmen  than  to  continue  in  the  stock  business. 

In  many  instances  the  stockmen  owned  but  little,  or  none,  of  the  land 
over  which  their  stock  grazed,  and  their  improvements  were  of  little 
value.  In  other  cases  large  tracts  of  land  had  been  purchased  or 
leased  and  considerable  sums  of  money  expended  in  building  fences 
and  making  other  improvements.  As  the  country  has  become  more  and 
more  settled,  the  former  class  has  largely  disappeared.  The  ranches 
of  the  latter  class  have  either  accommodated  themselves  to  the  changed 
conditions  and  developed  into  the  large  successfully  conducted  stock- 
growing  establishments  of  today  or  have  given  way  entirely  to  the 
smaller  ranch  and  farm,  where  a  combination  of  stock  raising  and  cron 
growing  is  practiced. 

This  changed  condition  of  things  is  very  apparent  in  northern  Wyo- 
ming, where  in  many  places  the  land  of  the  valleys  has  recently  been 
brought  under  irrigation  and  affords  fine  crops  of  wheat,  oats,  rye, 
barley,  early  corn,  timothy,  clover,  redtop,  and  alfalfa.  On  the  Gray 
Boll  River  and  elsewhere  in  the  Big  Horn  Basin  the  change  has  been 
brought  about  largely  within  the  past  five  or  ten  years.  Instead  of 
the  large  herds,  controlled  by  a  comparatively  few  wealthy  men  or  by 
stock  companies,  the  tendency  is  toward  the  smaller  herds  of  the  indi- 
vidual rancher.  Instead  of  depending  so  largely  upon  the  Southwest 
for  young  cattle  the  ranchmen  are  beginning  to  raise  more  young  stock 
themselves,  and  they  are  beginning  to  handle  better-bred  animals  and 
to  bring  them  to  a  marketable  condition  at  an  earlier  age. 

One  of  the  most  pressing  needs  of  this  region  is  a  hay  plant  that  will 
endure  the  dry  weather  and  afford  profitable  yields.  In  localities  where 
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water  can  be  had  for  imgation  there  is  usually  little  difficulty  in  rais- 
ing plenty  of  alfalfa,  and  then  the  need  is  for  a  supplementary  hay  or 
forage  of  some  sort  in  order  that  the  alfalfa  may  be  fed  to  the  best 
advantage.  For  much  the  greater  portion  of  the  region,  however,  irri- 
gation is  either  impossible  or  impracticable,  and  here  a  drought-resistant 
grass  or  forage  crop  is  very  much  needed.  Nearly  six  hundred  farmers 
and  stockmen,  representing  nearly  every  county  in  the  States  of  Colo- 
rado, Wyoming,  and  Montana,  and  many  from  adjoining  States,  in 
answer  to  the  question,  what  is  your  present  greatest  need  in  the  way 
of  forage,  place  hay  and  winter  forage  first,  almost  without  exception. 
In  some  localities  winter  pasturage  is  deemed  more  necessary  than 
hay  or  coarse  forage,  but  with  the  changes  in  the  methods  of  handling 
cattle  and  the  growing  tendency  toward  winter  feeding  tho.  use  of 
various  kinds  of  hay  and  fodder  crops  is  yearly  becoming  more  general. 
This,  together  with  the  fact  that  in  many  localities  the  range  has 
been  so  reduced  by  drought  and  overstocking  that  it  is  harilly  sufficient 
for  summer  paturage  alone,  making  winter  feeding  absolutely  neces- 
sary, renders  the  demand  tor  hay  and  fodder  crops  imperative.  Then 
again,  the  heavy  losses  of  stock  during  some  of  the  severe  storms  of 
recent  years  have  taught  the  ranchmen  the  necessity  of  providing 
winter  feed  as  a  precautionary  measure,  if  for  no  other  reason. 

Of  scarcely  less  importance  than  winter  feed,  and  by  some  ranchmen 
regarded  of  even  more  importance,  is  the  need  of  early  pasturage.  There 
is  a  period  of  a  month  or  more,  after  the  breaking  up  of  winter  and 
before  the  native  grasses  get  started,  which  is  one  of  the  most  critical 
for  the  ranchmen  of  this  region.  Stock  is  more  or  less  weakened  as  a 
result  of  the  winter  season,  and  palatable  food  is  usually  exceedingly 
scarce.  The  stockmen  say  that  if  some  grass  could  be  introduced  that 
would  provide  pasturage  earlier  than  the  native  grasses  do,  it  would  be 
worth  many  thousands  of  dollars  to  them  annually. 

Another  matter  of  great  importance  to  the  ranchmen  of  the  North- 
west is  the  question  of  autumn  forage.  The  native  grasses  on  the 
open  ranges  dry  up  in  the  latter  part  of  the  summer.  Formerly  the 
growth  was  sufficiently  abundant  to  provide  plenty  of  well  cured  nutri 
tious  forage,  but  now  the  ranges  are  so  bai  e  in  many  localities  at  the 
end  of  the  summer  that  stock  can  get  practically  no  autumn  grazing 
outside  of  the  fenced  areas.  Near  the  mountains  the  custom  is  to 
range  the  stock  in  the  higher  foothills  and  mountain  valleys  during  the 
summer,  and  upon  the  appearance  of  the  early  snows  to  take  it  down 
into  the  lower  foothills,  where  it  is  kept  during  the  autumn,  or  often 
the  entire  winter;  but  in  many  places  drought  and  overstocking  have  so 
depleted  these  fall  and  winter  grazing  lands  that  they  now  afford  com- 
paratively little  forage  and  are  becoming  covered  with  worthless  weeds. 
In  such  localities  it  is  necessary  to  begin  feeding  the  stock  long  before 
winter  begins  in  order  to  keep  it  in  good  condition.  Tlie  rancher 
regards  as  his  most  favorable  season  one  in  which  there  is  a  heavy 
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rainfall  during  the  spring  and  early  summer  months,  a  dry  autumn  and 
ail  open  winter,  with  little  snowfall  or  with  high  winds  to  blow  the  snow 
into  the  ravines  and  gullies.  This  gives  a  heavy  growth  of  grass, 
which  cures  on  the  ground,  where  it  can  be  grazed  by  the  stock  daring 
the  late  fall  and  winter. 

A  considerable  portion  of  this  region  has  an  altitude  too  great  for 
the  successful  growing  of  alfalfa  and  other  commonly  cultivated  forage 
crops,  although  it  includes  a  great  deal  of  rich  land  well  supplied  with 
natural  moisture  or  capable  of  being  irrigated  readily.  Thus  in  Mon- 
tana the  altitudinal  limit  for  the  successful  growing  of  alfalfa  ranges 
from  about  4,500  to  5,000  feet,  and  more  than  one-half  of  the  total  area 
of  the  State  is  above  this  limit;  in  Wyoming  its  altitudinal  limit  seems 
to  be  not  far  from  5,000  feet,  and  over  three  fourths  of  the  State  is  above 
this  altitude ;  in  Colorado  it  can  be  successfully  grown  up  to  about 
6,500  feet  in  the  northern  and  7,500  feet  in  the  southern  part  of  the 
State,  and  nearly  one-half  of  the  State  is  above  this  limit.  Timothy 
can  usually  be  successfully  grown  at  an  altitude  of  from  500  to  1,000 
feet  above  that  of  the  limit  for  alfalfa,  and  hence  replaces  it  to  a  greater 
or  less  extent,  but  there  is  a  very  decided  demand  by  the  farmers  and 
stockmen  for  a  forage  crop  adapted  to  these  higher  altitudes.  Mr. 
T.  P.  McDonald,  of  Carbon  County,  Mont.,  expresses  the  sentiment  of 
many  when  he  writes,  '^  We  need  a  go«>d  forage  plant  that  will  grow 
and  mature  above  the  5,000-foot  level." 

In  addition  to  the  above-mentioned  needs,  all  of  which  are  of  quite 
general  importance,  there  are  many  of  more  or  less  local  significance 
demanding  the  attention  of  the  investigator  and  the  farmer.  Although 
alfalfa  and  other  coarse  crops  can  be  raised  successfully  in  most  local- 
ities and  are  good  for  hay,  they  are  not  satisfactory  for  general  pastur- 
age, and  there  is  a  demand  for  a  good  pasture  grass  to  be  grown  under 
irrigation.  In  other  localities  the  land  is  too  strongly  Impregnated  with 
alkali,  either  from  natural  causes  or  through  injudicious  irrigation,  for 
the  successful  cultivation  of  the  ordinary  forage  crops,  and  plants  are 
desired  that  will  flourish  on  such  soil.  In  still  other  localities,  particu- 
larly near  the  larger  cities  and  towns,  crops  suitable  for  soiling  are 
needed. 

In  some  instances  the  present  lack  of  forage  is  due  quite  as  much  to 
the  slowness  of  the  farmers  and  stockmen  to  adapt  themselves  to  the 
existing  conditions  as  it  is  to  the  want  of  suitable  crops  for  cultivation. 
It  is  hard  to  get  out  of  the  old  slip-shod  ways,  even  though  it  is  known 
that  a  little  well-directed  eflbrt  will  make  a  given  amount  of  land  yield 
several  times  as  much  forage  as  it  did  formerly.  Careful  attention  to 
the  development  of  native  meadows  and  pastures  and  a  more  general 
cultivation  of  miscellaneous  forage  crops  that  can  be  grown  with  at 
least  a  fair  degree  of  success  in  nearly  all  localities  will  do  much  toward 
solving  the  forage  problem. 

The  effect  of  such  effort  is  well  illustrated  by  the  excellent  native 


Digitized  by 


Google 


20 

meadows  that  have  been  produced  by  intelligent  irrigation,  examples 
of  which  may  be  seen  along  the  valleys  of  the  Platte,  Bear,  Gallatin, 
and  Belle  Fourche  rivers,  in  the  Big  Horn  Basin,  as  well  as  along 
many  other  streams  of  the  region.  On  the  other  hand,  the  injarions 
effect  of  careless  treatment  is  very  apparent  on  many  ranches  where, 
because  there  is  a  great  abundance  of  water,  the  meadows  are  kept  so 
wet  that  the  better  grasses  are  driven  out  and  their  places  taken  by 
sedges  and  rushes,  producing  an  interior  quality  of  hay. 

The  following  description  of  the  conditions  prevailing  on  the  range 
between  the  Missouri  Biver,  in  South  Dakota,  and  the  Upper  Belle 
Fourche  Eiver,  in  Wyoming,  may  be  taken  as  typical  of  those  obtain- 
ing over  the  Northwest  generally  and  illustrative  of  the  marked  effect 
that  an  isolated  mountainous  region  like  the  Black  Hills  may  have 
upon  forage  production  and  agriculture  in  general.  The  notes  were 
taken  during  a  wagon  trip  from  the  Oheyenne  Indian  Agency,  on  the 
Missouri  Eiver,  up  the  Moreau  Eiver  and  across  to  the  Belle  Fourche 
Eiver,  in  northeastern  Wyoming,  and  back  through  the  southern  Black 
Hills  to  Pierre,  S.  Dak. 

FOBAOE  GOiroinOHS  OH  THE  RAHOE  OF  WE8TEBH  SOUTH  DAKOTA 
AHD  HOBTHEASTEBH  WTOMIHG.* 

CHEYENNE  AGENCY  TO  BELLE  FOUBCHE  BIVEB. 

This  region  varies  greatly  in  the  character  of  its  surface.  The  land 
near  the  streams,  especially  the  Moreau  and  the  Missouri  rivers,  is 
exceptionally  rough.  There  are  no  great  devations  or  depressions,  but 
the  smaller  ones  are  a  host.  Back  3  or  4  miles  from  the  river  there  are 
table  lands  of  considerable  extent  which  are  comparatively  level,  even 
in  the  lower  course.  Farther  west  the  country  is  not  so  rough,  the 
region  from  the  mouth  of  Thunder  Creek  to  the  Belle  Fourche  being 
an  undulating  prairie. 

The  soil  over  a  large  part  of  the  eastern  portion  of  the  region  resem- 
bles that  east  of  the  Missouri  Eiver  very  much.  Theliumus  decreases 
gradually  to  the  westward  and  one  encounters  more  gumbo.  The 
whole  region  is  covered  with  grass  except  occasional  small  spots  of 
gumbo  and  the  steeper  bluffs  along  the  Moreau  and  Missouri  rivers. 
The  eastern  portion  of  the  region  differs  from  the  western  also  in  hav. 
ing  fewer  sandy  knolls. 

All  the  streams  tributary  to  the  Moreau  and  Cheyenne  are  wooded 
to  some  extent.  There  are  two  or  three  conditions  which  are  suggestive 
in  regard  to  the  growth  of  timber.  The  soil  is  heavy  and  does  not 
allow  the  water  to  percolate  through  it  very  easily,  but  when  once 
started  washes  badly.    This  leads  to  washouts  and  holes  in  the  stream 

*  Abstract  from  the  report  of  Mr.  David  Griffiths,  who  served  as  field  agent  for  th  e 
division  in  South  Dakota  and  Wyoming  under  a  commission  extending  fh>m  the 
middle  of  July  to  the  middle  of  September,  1897. 
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beds  which  hold  water  until  late  in  the  summer.    The  trees  getting 
started  aroand  these  water-holes  are  supplied  with  suflBcient  moisture 
during  the  growing  season.    The  stockmen  and  Indians  have  exercised 
much  vigilance  of  late  in  keeping  out  fires.    Near  Bixby  it  was  stated 
that  it  has  been  ten  years  since  fire  has  passed  over  that  region. 
When  fire  does  get  started,  it 
is  not  so  destructive  to  trees 
and  shrubbery  as  it  would  be 
if  there  was  more  grass  on 
the  ground.     Almost  invari- 
ably we  found  the  feed  very 
short  near  the  water- holes. 
During  the  summer  the  range 
cattle  feed  near  the  water, 
working  back  on  to  the  open 
range  as  feed  conditions  de- 
m  a  n  d .     Gonsequently,    by 
the  time  vegetation  is  dry 
enough  to  bum,  the  grass 
in  the  vicinity  of  the  water- 
holes  is  very  short  and  fire 
does  not  do  so  much  damage. 

The  timber  along  the  Alo- 
reau  is  made  up  of  cotton- 
wood,  willows,  buffalo  berry, 
box  elder,  green  ash,  white 
elm,  plums,  and  cherries, 
with  buck-bush,  x>oison  oak, 
and  various  species  of  rose  as 
undershrubs.  On  the  bluffs 
on  either  side  are  found  Rhtis 
trilohata  and  an  occasional 
red  cedar.  Sage-brush  (^r^«- 
misia  longifolia)  is  common 
over  limited  areas  in  the 
western  portion  of  the  region, 
while  species  of  cactus  are 
common  everywhere. 

The  feed  on  the  Indian  reservation  is  much  superior  to  that  farther 
west,  the  main  reason  for  this  being  that  it  is  not  pastured  so  closely. 
The  Indians  have  only  a  few  cattle,  and  it  appeared  that  they  were 
taking  considerable  pains  to  keep  the  feed  along  the  Moreau  Elver  for 
winter  use.  However  this  may  be,  we  saw  but  few  cattle  on  the  river 
bottom  while  on  the  reservation.  Neither  were  any  Indians  seen  except- 
ing at  three  points  on  the  river.  Their  log  houses  and  stables  were  in 
evidence  all  along,  but  no  Indians  or  cattle  to  speak  of.    They  were 


Fio.  4.— Fresh-water  cord-grass  {Spartina  eynomroidt*) : 
a,  spikelet,  showing  three  stamens;  b,  spikelot,  show* 
ing  the  projecting  stigmas  of  the  pistil;  c,  the  same, 
with  the  outer  glumes  removed. 
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coDgregated  at  White  Horse  camp  and  the  agency.  Near  each  one  of 
these  houses  was  a  small  piece  of  groand,  from  2  to  3  acres,  fenced  and 
under  cultivation.  Their  crops  consist  of  com,  potatoes,  pumpkins, 
and  melons.  These  were  usually  well  tended  and  a  good  crop.  There 
were  a  few  pieces  of  wheat  which  were  an  average  crop.  The  Indians 
evidently  do  not  cultivate  the  same  piece  of  ground  for  many  years  in 
succession.  It  was  not  an  uncommon  thing  to  find  patches  of  ground, 
which  had  once  been  under  cultivation,  all  grown  up  to  weeds,  and  the 
fence  removed  from  it,  possibly  to  get  fresh  soil,  but  probably  more 
often  to  get  rid  of  the  weeds.  It  was  learned  that  the  Indians  make 
almost  no  preparation  for  winter  feeding,  except  to  save,  as  much  as  pos- 
sible, the  feed  around  their  winter  quarters.  As  they  have  but  a  small 
bunch  of  cattle,  they  are  able  to  keep  close  watch  of  them.  Quite  a 
number  of  cattle  were  seen  which  were  being  driven  down  to  the  agency 
to  be  sold  for  beef.    They  were  invariably  in  good  condition. 

After  leaving  the  Missouri  bottoms  no  big  sand-grass  (Calamovilfa 
longifolia)  was  noticed  until  the  party  arrived  at  the  Moreau  near  White 
Horse  camp.  Big  cord-grass  (Spartina  cynosuroides)  (fig.  4)  is  the 
principal  grass  along  the  ravines  and  gullies,  and  big  sand-grass  is 
very  common  on  the  knolls  farther  west.  The  distribution  of  big  sand- 
grass,  of  course,  throws  much  light  on  the  character  of  the  soil.  Both 
of  these  grasses  were  pastured  closely  in  the  western  portion  of  the 
region  where  the  feed  was  short.  Usually  these  grasses  are  not  cut 
for  hay,  but  this  season  it  is  said  that  they  will  form  the  bulk  of  it, 
owing  to  the  scarcity  of  wheat-grass. 

Prairie  June-grass  (Koeleria  cristata)  is  a  much  more  important  grass 
on  the  high  prairie  in  the  eastern  portion  of  this  region  than  anywhere 
else  we  visited.  The  small  table  lands  back  3  or  4  miles  from  the  river 
invariably  contain  fine  growths  of  this  grass,  at  times  almost  to  the 
exclusion  of  the  other  grasses.  There  was  a  large  area  near  Virgin 
Buttes  that  stood  10  inches  high  and  so  thick  that  the  heads  which 
were  then  ripe  gave  a  brown  appearance  to  the  whole  area.  It  is  very 
common  on  all  the  high  ground. 

Porcupine-grass  (Stipa  spartea)  and  needle-grass  (Stipa  comata)  are 
found  to  some  extent  all  along  the  Moreau  bottoms,  the  latter  becoming 
a  very  important  pasture  grass  to  the  westward.  Feather  bunchgrass 
{8.  viridula)  is  more  important  on  the  highland  regions  eastward.  Here 
it  is  a  very  valuable  pasture  grass  and  is  often  found  with  western 
wheat- grass  (Agropyron  8picatum)  and  blue  grama  (Bouteloua  oligo- 
stachya)  in  sufftcieiit  quantity  to  make  considerable  hay. 

The  more  important  grasses  and  forage  plants  of  the  region  are  as 
follows:  Blue  grama  [Bouteloua  oligostachya),  western  wheat-grass 
{Agropyron  spicatum),  big  blue  stem  (Andropogon  provinoialis),  prairie 
June-grass  (Koeleria  cristata),  big  cord-grass  (Spartina  eynosuroides), 
needle-grass  (Stipa  comata),  feather  bunch-grass  (S,  viridula),  big  sand- 
grass    (Calamovilfa    longifolia),    bufi'alo- grass    (Bulbilis    dactyloides), 
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Dakota  vetcb  {Lotus  americanus),  wild  rye  {Elymus  canadenisis)^  and 
Carex  JiUfolia.    The  last  is  of  si)ecial  value  early  in  the  season. 

Dakota  vetch  (Lotus  americanus)  is  very  abundant  along  the  river 
bottoms.  There  are  often  large  patches  of  it  which  are  almost  pure. 
If  this  proves  valuable  under  cultivation  it  will  be  easily  propagated, 
for  it  produces  an  abundance  of  seed.  It  has,  however,  the  disadvan- 
tage of  ripening  its  seed  unevenly.  Usually  the  older  pods  have  burst 
open  before  the  later  ones  have  ripened. 

BUTTE  POSTOFFIC3B  TO  DEVILS  TO  WEB. 

The  change  that  takes  place  as  one  proceeds  along  the  Owl  Butte 
road  from  Dead  Horse  Creek  toward  the  foothills  of  the  Black  Hills  is 
something  wonderful.  One  passes  from  a  region  where  the  ranches  are 
5  to  40  miles  apaii;,  where  there  is  practically  no  cultivation,  and  where 
there  is  nothing  to  break  the  monotony  of  the  scene  but  bunches  of 
cattle  feeding  in  the  ^^ draws''  and  an  occasional  patch  of  scrubby  box 
elder  and  ash  on  the  creek  bottoms,  to  a  thickly  settled  region,  where 
thei  e  are  good  buildings,  excellent  crops  of  grain  and  hay,  and  where 
everything  in  the  shape  of  vegetation  makes  a  thrifty  growth.  The 
greater  part  of  the  land  along  the  Belle  Fourche  from  Butte  to  the 
Tower  is  fenced,  either  for  growing  cultivated  crops  or  for  winter  feed. 
For  about  half  the  distance  firom  Butte  to  Belle  Fourche  the  route  was 
through  a  narrow  lane  left  for  a  road  and  in  which  there  was  no  feed 
whatever — everything  being  pastured  closely.  The  farmers  fence  their 
crops,  pastoresy  and  hay  land,  and  turn  their  cattle  out  into  the  roads 
which  lead  into  the  Black  HiUs  on  one  side  and  into  the  open  range  on 
the  other.  The  party,  at  times,  experienced  some  trouble  in  finding 
feed  for  their  horses.  . 

Nearly  everything  depends  on  irrigation  here,  the  water  being  car- 
ried from  tributaries  of  the  Belle  Fourche  by  a  system  of  ditches 
and  sluices  onto  the  land.  Nowhere  is  water  taken  from  the  Belle 
Fourche  itself,  the  reason  being  that  the  river  has  not  sufficient  fall  to 
enable  farmers  to  get  the  water  onto  the  land  without  too  great  an 
exx>ense.  It  was  learned  also  that  the  volume  of  water  in  the  river 
fluctuates  greatly,  a  rise  of  many  feet  occurring  in  a  few  hours  at  times 
when  heavy  rains  fall  in  x)ortions  of  its  drainage  basin.  Damming  has 
been  tried  in  several  localities  without  success.  As  the  tributaries  from 
the  hills  are  quite  numerous,  the  farmers  are  usually  able,  by  judicious 
management,  to  get  a  sufficient  volume  of  water  for  their  crops  from 
them.  Usually  the  water  is  exhausted  before  the  middle  of  July,  but 
by  an  intelligent  use  of  their  supply  during  May  and  June  they  are 
able  to  raise  fine  crops.  In  many  instances  the  farmers  get  along  by 
building  a  dam  across  a  gully  and  holding  the  water  derived  from 
melting  snows  and  spiing  rains  until  it  is  needed  later  in  the  season. 
In  the  immediate  vicinity  of  Belle  Fourche  opportunity  was  afforded 
to  study  the  effect  of  an  abundant  supply  of  water  the  entire  season. 
It  is  here  obtained  from  one  of  the  tributaries  of  the  Red  Wat^r. 
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Here  was  found  a  most  luxuriant  growth  of  both  native  and  culti- 
vated vegetation.  As  fine  fields  of  wheat  were  found  here  as  in  the 
great  small-grain  belt  in  the  eastern  part  of  the  State,  while  the  hay 
crop  was  something  wonderfal.  The  unirrigated  lands,  however,  pre- 
sented an  appearance  not  unlike  the  drier  i>ortions  of  the  open  range 
farther  east. 

The  principal  hay  crop  is  alfalfa,  of  which,  they  obtain  about  4  tons 
per  acre  from  three  cuttings,  which  is  the  usual  method  of  handling. 
The  farmers  were  experimenting  with  a  fourth  cutting  this  year,  and 
were  considerably  encouraged  over  the  prospect  at  the  time  the  region 
was  visited.  This  crop  is  prized  very  highly  because  of  the  fact  that 
they  are  able  to  get  such  a  yield  per  acre.  Many  other  hay  crops  are 
grown  very  successfully,  but  none  yields  such  a  quantity  of  feed  as 
this  one. 

Eedtop  makes  the  finest  growth  here  of  any  place  visited  on  the  trip. 
On  the  Seth  Bullock  ranch  there  is  a  large  meadow  which  was  sown  to 
redtop  and  timothy  eight  or  ten  years  ago.  The  timothy  is  now  nearly 
all  run  out,  while  the  redtop  this  year  is  a  fine  stand  about  two  feet 
high. 

Besides  the  above  may  be  mentioned  timothy,  white  sweet  clover 
{MelilottLS  alba)  J  millet,  and  June  clover,  all  of  which  make  good 
growths.  White  sweet  clover  {Melilotus  alba)  is  so  persistent  in  its 
habits  that  it  assumes  much  of  the  characteristics  of  a  weed  along  the 
ditches  and  among  other  perennial  forage  crops.  It  makes  an  immense 
growth  wherever  it  gets  started  on  irrigated  land.  At  Belle  Fourche 
was  seen  near  a  spring  about  an  acre  that  stood  about  9  feet  high. 

Native  grasses  are  also  irrigated  with  good  success.  When,  however, 
a  piece  of  ground  is  irrigated  year  after  year,  that  invaluable  species, 
Agropyron  spicatumj  runs  the  other  grasses  out.  Several  instances  of 
this  were  seen  and  attention  was  called  to  it,  not  only  in  the  vicinity 
of  Belle  Fourche,  but  farther  west,  in  Wyoming,  as  well.  The  most 
striking  example  was  near  Snoma,  S.  Dak.,  where  there  was  a  meadow 
of  30  or  40  acres  of  this  grass,  with  a  crop  of  about  2  tons  to  the  acre. 
About  one-fourth  of  it  was  headed  out.  It  was  raining  at  the  time  of 
the  visit  and  the  grass,  therefore,  looked  fresh  and  thrifty.  Such  a 
large  field  of  this  glaucous-leafed  grass  made  a  very  pretty  sight.  It 
was  ascert.ained  that  this  meadow  had  been  irrigated  and  cut  for  five 
consecutive  years  with  a  good  crop  of  hay  ux)on  it  each  year.  Such  a 
condition  is  really  extraordinary,  for  ranchmen  on  the  range  and  even 
the  farmers  in  the  eastern  part  of  the  State  are  seldom  able  to  cut 
crops  of  this  on  the  same  ground  for  more  than  two  years  in  succession. 
Even  when  pastured  closely  year  after  year  the  quantity  of  feed  becomes 
very  small.  But  this  is  simply  one  more  evidence  of  what  a  proper 
amount  of  water  will  accomplish  when  applied  to  this  soil. 

Barnyard-grass  {Panicum  crusgalli)  makes  a  fine  growth  along  the 
ditches  and  roadsides  where  the  sod  has  been  partially  subdued.    It 


Digitized  by 


Google 


25 

has  two  distinct  forms  of  growth.  Along  the  ditches  and  among  other 
grasses  it  assumes  an  upright  form,  while  along  ro<ails  and  in  barnyards, 
where  the  ground  is  packed  down  to  some  extent,  it  is  almost  prostrate 
and  often  strikes  root  at  the  joints.  It  api)ears  to  thrive  as  well  under 
this  form  of  irrigation  as  it  does  under  artesian  irrigation  in  the  eastern 
part  of  the  State. 

Squirrel-tail  grass  (Hordeum  jubatum)  is  a  bad  weed  wherever  the 
perennial  grasses  are  irrigated  on  low,,  alkaline  ground. 

Besides  the  usual  forage  crops  there  is  a  great  deal  of  rye,  wheat, 
and  oats  cut  for  hay.  Winter  rye  is  usually  sown.  These  crops  are 
resorted  to  only  in  the  drier  portions  of  the  region  or  where  no  water  is 
avaOable  for  irrigating  puisposes.  Although  small  grain  is  raised  here 
successfully  with  irrigation,  the  main  crop  is  hay.  There  is  consider- 
able feeding  done  during  the  winter.  The  big  cattle  companies  make 
provision  with  the  settlers  here,  and  also  with  the  ranchmen  farther 
out  on  the  range,  for  the  wintering  of  calves  and  weak  cows  which  are 
picked  up  during  the  last  beef  '*  round-up  "  in  the  fall. 

The  distributioD  of  precipitation  is  very  peculiar.  The  rainfall  is 
much  more  abundant  in  the  vicinity  of  the  Black  Hills  than  on  the  open 
range  on  either  side.  While  irrigation  is  resorted  to  with  profit 
wherever  practicable,  the  region  is  not  dependent  on  it  entirely.  Occa- 
sionally good  crops  of  grain  are  raised  without  irrigation,  but  it  is 
rather  uncertain.  When  wheat  and  oats  are  sown  for  the  grain  and 
the  crop  proves  to  be  a  failure,  it  can  usually  be  told  in  time  so  that  it 
can  be  cut  early  enough  to  make  good  hay,  which  is  always  in  demand. 
In  the  vicinity  of  Sundance,  Wyo.,  and  elsewhere  along  the  base  of  the 
Beai'  Lodge  Mountains,  very  fair  crops  are  usually  raised  with  no  arti- 
ficial watering.  This  year  the  prospects  near  Sundance  were  very  good, 
but  they  had  the  misfortune  of  being  '*  hailed''  out. 

The  Bear  Lodge  Mountains  are  in  general  covered  with  pine  {Piniis 
scopulorum),  with  an  occasional  grove  of  oak,  poplar,  and  birch.  The 
pine  is  especially  heavy  on  the  outer  slopes  of  the  mountains  and  in  the 
^^draws''  and  gulches  farther  up.  Along  the  divides  and  edges  of 
"draws''  there  is  very  fine  pasturage.  The  range  cattle  do  not  get  in 
here  to  any  extent,  partly  from  choice  but  principally  on  account  of  the 
fiEU^t  that  ranchers  have  fenced  most  of  the  land  along  the  base  of  the 
mountains  separating  the  open  range  from  the  mountain  pasture  lands. 
Common  along  the  Bear  Lodge  Mountains  is  King's  fescue  (Festuoa 
kingii),  which  makes  a  fine  growth  below  the  lower  timber  line  and  is 
very  common  at  higher  elevations.  It  is  highly  prized  by  the  ranchmen 
along  the  base  of  the  mountains  on  account  of  its  early  spring  growth. 
It  furnishes  pasturage  at  a  much  earlier  date  than  any  other  native 
grass.  Occasionally  it  makes  some  bay,  but  it  is  looked  upon  as  a 
pasture  rather  than  a  hay  grass. 
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DEVILS  TOWER  TO   NEW   CASTLE. 

As  one  proceeds  up  the  Belle  Fourcbe  from  the  Tower  he  ran  not 
help  but  notice  the  gradual  decrease  of  the  pine  timber.  It  becomes 
more  and  more  scrubby  until  it  practically  disappears  at  the  mouth  of 
Wind  Creek.  On  the  bluflfs  on  either  side  of  the  stream  is  a  growth  of 
pine,  with  some  oak,  and  on  the  bottoms  there  is  a  good  growth  of  cot- 
ton wood,  with  more  or  less  of  the  buflfalo  berry,  green  ash,  box  elder,  and 
an  occasional  plum  and  cherry  thicket.  There  is  always  a  very  vigor- 
ous growth  of  roses,  buck-bush,  and  sage-brush.  There  are  large  areas 
on  the  bottoms  covered  with  long-leafed  sage  {Artemisia  long^i/olia), 
almost  to  the  exclusion  of  other  vegetation. 

Some  difificulty  was  experienced  in  finding  feed  for  the  horses  in  the 
upper  Belle  Fourche  region,  not  that  the  country  is  not  productive, 
but  there  are  too  many  cattle.  It  would  be  difficult  to  tell  what  grasses 
grow  on  the  river  bottom  were  it  not  for  the  winter  pastures  which  are 
fenced  in.  During  the  two  nights  spent  here  the  party  managed  to 
camp  in  these  winter  pastures  where  there  were  good  growths  of  blue 
grama  [Bouteloua  oligostachya),  needle-grass  (Stipa  comata)^  feather 
bunch-grass  {8.  viridula)^  western  wheat-grass  {Agropyron  8picatum)j 
prairie  June-grass  (Koeleria  cristata\  big  sand-grass  (Calamovilfa 
longifolia),  big  cord-grass  (Spartina  cynosuroides),  slender  cord-grass  (& 
gracilis) J  wild  rye  {Elymus  canadensis) j  sand  rush-grass  {Sporobolus 
cryptandrus),  and  Montana  sand  grass  {Calumagrostis  montanensis). 
The  main  hay  grass  is  western  wheat-grass,  which  is  cut  in  fenced  areas 
along  the  river  bottoms  and  farther  back  on  the  range,  along  creek 
bottoms.  Water  for  irrigating  purposes  is  rather  scarce,  but  wherever 
found  and  used  good  crops  of  alfalfa  are  raised.  The  rainfall  is  much 
less  than  it  is  in  the  vicinity  of  the  Bear  Lodge  Mountains.  As  near 
as  we  were  able  to  learn  the  rainfall  is  seldom  sufficient  to  mature  a  crop 
of  small  grain  after  one  gets  10  miles  west  of  the  Bear  Lodge  Mountains. 

It  appears  to  be  the  common  experience  that  native  sod  when  irri- 
gated grows  up  almost  exclusively  to  Agropyron  spicatum^  which  is 
known  by  the  name  of  wheat-grass.  Several  instances  of  this  were 
seen — one  at  Mr.  Baugh's,  another  at  Mr,  McKean's,  farther'  up  the 
river. 

A  great  deal  of  the  country  about  Moorcroft  is  covered  with  species 
of  sage-brush,  salt-sage,  greasewood,  and  cactus.  This  is  in  the  edge 
of  the  sage-brush  plains  of  Wyoming.  To  the  east  are  the  hills,  covered 
with  a  good  growth  of  pine.  This  condition  continues  nearly  to  Merino, 
where  the  railroad  works  back  toward  the  western  timber  line  of  the 
foothills.  The  soil  is  largely  of  a  clayey  nature,  much  of  it  of  the  sort 
popularly  called  "  gumbo,''  and  washes  very  badly.  The  rain  does  not 
soak  into  the  ground  much,  but  runs  off  into  the  streams,  often  swell- 
ing them  to  enormous  extent.  Among  the  sage-brush  and  cacti  are 
good  growths  of  grasses,  generally  those  which  do  not  form  a  sod  under 
ordinary  conditions.    Among  the  most  important  may  be  mentioned 
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needle-grass  (SUpa  coinata)  and  western  wheat-grass  {Agropyron  ttpi- 
catum).  On  the  divides  are  found  big  sand-grass  {CalumovUfa  longi- 
folia)  and  blue  grama  (Bouteloua  oligostachya)^  while  big  cord  grass 
(Spartina  cynosuroides)  and  salt-grass  {Distichlis  spicata)  are  the  most 
common  on  the  low  ground.  Needle-grass  (Stipa  comata)  is  a  very 
important  grass  m  this  region.  Northwest  of  New  Castle,  near  the 
junction  of  the  Barlington  and  Missouri  River  Railroad  and  Skull 
Creek,  it  is  especially  common.  In  this  \icinity  and  extending  south- 
ward into  the  oil  regions  are  large  areas  among  the  sage-brush  where 
no  other  grasses  grow. 

As  one  approaches  Inyan  Kara  Mountain  the  country  assumes  much 
the  appearance  of  that  around  Sundance,  as  would  be  expected.  There 
are  more  streams,  and  consequently  more  water  available  for  irrigation. 
The  rainfall  is  also  more  abundant,  and  the  soil  has  more  sand  and 
humus  in  its  makeup.  The  mountain  and  all  the  elevations  in  the 
neighborhood  are  covered  with  pine,  while  groves  of  poplar,  birch,  and 
oak  are  common.  The  creeks  have  a  growth  of  cottonwood,  box  elder, 
and  green  ash.  Springs  of  pure  soft  water  are  common  near  the  base 
of  the  mountain. 

Near  Inyan  Kara  we  found  a  ranchman  drilling  with  the  expectation 
of  getting  a  flow  of  water.  He  started  in  last  year,  when  he  struck 
a  stratum  from  which  water  raised  within  a  few  feet  of  the  surface. 
Be  renewed  his  efforts  this  year,  hoping  to  get  a  sufficient  flow  to 
irrigate  from.  The  open  range  is  closely  pastured  here  also.  Here 
again  it  was  learned  that  until  about  four  years  ago  hay  could  be  cut 
anywhere  on  the  upland,  but  for  the  past  few  years  the  cattle  have 
become  so  numerous  that  they  keep  the  grass  eaten  off  so  closely  that 
the  effect  is  much  the  same  as  successive  cutting  year  after  year.  Occa- 
sionally a  ranchman  attributes  the  short  crop  of  the  past  few  years  to 
drought,  but  the  majority  of  them  agree  that  it  is  due  to  overstocking. 

We  found  more  and  better  farming  along  Skull  Creek  than  along  the 
Upper  Belle  Fourche.  This  is  probably  due  largely  to  the  better  facili- 
ties for  irrigation.  There  are  ranches  at  short  distances  along  the 
creek,  and  considerable  hay  was  being  put  up.  Alfalfa  is  their  main 
crop  whenever  they  can  get  water  onto  the  land.  Timothy  is  raised  to 
some  extent,  and  rye  and  oats  are  common  hay  crops.  No  running 
water  was  found  until  the  party  got  down  near  the  Burlington  and 
Missouri  River  Railroad.  There  is  as  good  an  illustration  of  the  effect 
of  water  on  the  growth  of  vegetation  here  as  one  could  wish  to  see. 
On  the  one  hand  there  is  a  i)erfect  wilderness  of  sage-brush  [Artemuia 
longifolia  and  A.  tridentata)  as  far  as  the  eye  can  reach,  with  the  usual 
light  growth  of  grass,  forming  no  sod  to  speak  of;  on  the  other,  native 
grasses,  alfalfa,  oats,  and  garden  truck  make  a  fine  growth  with  arti- 
ficial watering. 
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THE   SOUTHBBN  BLACK  HILLS   REGION. 

The  arable  land  in  the  region  between  Xew  Castle,  Wyo.,  and  Hapid 
City,  S.  Dak.,  is  confined  to  the  valleys  and  creek  bottoms  which  lie 
between  the  different  ridges  in  the  Black  Hills  upheaval.  The  crops 
raised  are  about  the  same  as  at  Belle  Fourche  and  along  the  eastern 
foothills.  It  appears  to  be  the  practice  in  localities  here  as  at  Belle 
Fourche  to  seed  for  a  crop  of  grain,  and  if  the  yield  does  not  promise 
well  it  is  cut  for  hay  before  it  becomes  thoroughly  ripened.    Some  very 

fine  crops  of  alfalfa,  wheat,  and 

oats  were  seen  in  Spring  Creek 

^  Valley.     Redtop  and  timothy 

are  common  on  the  larger  areas 
of  low  ground.  Redtop  is  espe- 
cially abundant,  and  there  was 
a  fine  crop  of  hay  in  Rapid 
Creek  Valley  to  the  southwest 
of  Rapid  City. 

The  climatic  conditions  are  in 
marked  contrast  with  those  at 
a  lower  elevation.    Harvesting 
was  in  progress  in  the  vicinity 
of  Belle  Fourche   the  Ist   of 
August,  but  20  or  25  days  later, 
when    the    party   crossed    the 
Black  Hills  on  their  return  trip, 
a  great  deal  of  wheat  and  oats 
were  still  green.  Only  about  one- 
half  of  the  crop  through  the  hills 
had  been  cut  at  this  late  date. 
A  beautiful  arrangement  of 
native  grasses  is  found   along 
the  foothills  near  Rapid  City. 
There  are  a  great  many  cattle 
pastured  here,  and  the  grasses 
are   consequently    kept    eaten 
down  quite  closely.    There  are 
three  species,  which  form  a  perfect  sod  in  places.    The  country  is  roll- 
ing— sometimes  hilly.    In  the  depressions  are  patches  of  ground  several 
acres  in  extent  which  are  as  smooth  as  though  they  had  been  laid 
out  by  artificial  means.    On  these  areas  are  full  sods  of  blue  grama 
{Boutelouu  oligo8tachya)j  black  grama  (B.  hirsuta),  and  buflfalo-grass 
{Bulhilis  dactyloides)  (see  fig.  5),  arranged  in  natural  lawns,  as  it  were, 
according  to  nature's  own  fantastic  designs.     It  made  a  very  pretty 
sight.    No  artificial  lawn  could  be  more  desirable.    The  color  of  the 
grasses,  so  similar  and  yet  so  delicately  diflferent  that  each  species 
growing  in  separate  patches  could  be  recognized  at  a  considerable  dis- 


Fio.  5.— Buffalo-grass  {BvJbiUt  daetyU>ide$) :  a,  female 
plant;  b,  male  plant;  a',  two  clusters  of  female  spike- 
lets ;  Z>',  a  branch  of  several  staminate  spikelets; 
e,  a  male  or  staminate  spikelet  of  two  flowers. 
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tance,  the  splendid  sod,  and  the  pleasing  general  effect  suggested  the 
possible  use  that  might  be  made  of  these  grasses  for  lawns,  borders,  and 
designs  about  dwellings,  public  buildings,  and  cemeteries. 

RAPID   CITY  TO  PIEBRE. 

Nowhere  on  the  trip  was  better  feed  found  than  along  the  trail  from 
Rapid  City  to  Pierre.  No  pasturing  had  been  done  here  except  at 
certain  points,  as  Poeno  Hills  and  Grindstone  Buttes.  This  is  due  mainly 
to  the  fact  that  our  route  lay  along  the  divide,  where  water  is  scarce.  It 
was  the  intention  of  the  party  to  take  thi^  Bad  Eiver  road,  and  they 
would  have  done  so  had  they  not  been  informed  that  everything  was 
pastured  closely  all  the  way.  Blue  grama  ( Bouteloua  oligo8ta<ihya)  makes 
a  fine  growth  here  and  was  nice  and  green  the  1st  of  September.  Con- 
siderable hay  was  being  put  up  in  the  eastern  portion  of  the  region.  It 
consisted  principally  of  Western  wheat-grass  (Agropyron  spicatum)  and 
blue  grama  {Bouteloua  oligostachya),  together  with  some  feather  bunch- 
grass  {Stipa  viridiila)  and  needle- grass  {S.  oomata).  In  the  "draws'' 
there  is  more  of  the  Agropyron  and  less  of  the  Bouteloua.  In  the  larger 
draws  there  is  a  good  growth  of  big  cord-grass  (Spartina  cynosuroides) 
and  on  the  knolls  a  light  growth  of  big  sand-grass  {Calamovilfa  longi- 
folia). 

At  Pierre  the  cattlemen  were  much  exercised  over  the  fact  that  the 
grass  on  the  range  was  so  backward  in  ripening.  They  were  feariul 
lest  it  should  remain  green  until  frost  struck  it,  thereby  leaving  their 
winter  feed  in  poor  condition.  They  were  therefore  well  pleased  with 
the  hot,  dry  weather  which  prevailed  during  the  first  ten  days  in  Sep- 
tember. 

CULTIVATED  GRASSES  AHD  FOBAOE  PLANTa 

The  failure  of  the  ranges  to  supply  sufficient  forage  for  all  seasons  of 
the  year  has  led  to  an  increased  effort  on  the  part  of  the  stockmen  and 
farmers  to  cultivate  the  various  standard  grass  and  forage  crops.  In 
many  instances  exx>eriments  have  been  made  with  the  different  novel- 
ties introduced  and  sold  by  seedsmen  or  distributed  gratuitously  by  the 
United  States  Department  of  Agriculture.  As  was  to  be  expected,  the 
old  and  so-called  '^  tame  "  grasses  have  refused  to  accommodate  them- 
selves to  the  extreme  conditions  of  soil  and  climate  prevailing  in  some 
parts  of  the  region,  and  while  a  few  of  the  newly  introduced  plants  have 
proved  valuable,  many  others  have  shown  themselves  to  be  practically 
worthless.  The  ^^  tame  "  grasses  most  commonly  found  in  meadows  and 
pastures  are  timothy,  redtop,  Kentucky  blue  grass,  smooth  or  Hun- 
garian brome-grass,  meadow  fescue,  and  orchard  grass.  The  millets 
and  the  various  small  grains  are  quite  generally  grown  for  summer  for- 
age and  for  hay,  and  corn  and  the  sorghums,  both  saccharine  and  non- 
saccharine  varieties,  are  occasionally  grown  for  fodder.    Nearly  all  the 
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common  clovers  are  successfully  grown  in  some  part  of  the  region, 
alfalfa  and  red  clover  being  in  most  general  cultivation.  Very  few  of 
the  large  ranches  are  without  fields  of  timothy,  red  top,  clover,  or  alfalfa; 
often  all  are  grown  on  the  same  ranch.  Sometimes  these  fields  cover 
hundreds  of  acres  and  yield  thousands  of  tons  of  hay.  Almost  without 
exception  they  are  irrigated,  at  least  for  a  i)ortion  of  the  season.  In 
many  localities  the  proprietors  of  the  large  ranches  prefer  not  to  bother 
with  the  extensive  cultivation  of  forage  crops  that  would  be  necessary 
to  properly  feed  their  herds  during  the  winter,  depending  upon  the 
small  ranchmen  and  farmers  in  the  valleys  for  their  winter  forage  sup- 
ply. The  hay  is  sold  to  the  ranchmen,  or  more  often  the  cattle  are 
brought  to  the  farmer  and  he  winters  them  at  so  much  per  head.  This 
winter  feeding  of  range  stock  is  becoming  quite  an  industry  and  could, 
no  doubt,  be  more  generally  practiced  with  advantage  to  both  the  large 
and  the  small  ranch  owner.  Up  to  the  present  time  winter  feeding  is 
largely,  in  fact  almost  entiiely,  confined  to  cows,  calves,  and  bulls;  the 
most  of  the  stock  being  expected  to  '^rustle"  its  living  on  the  range 
except  during  very  stormy  weather,  when  a  little  hay  may  be  fed. 

TIMOTHY. 

Phleum  pratense. 

This  is  more  widely  cultivated  than  any  other  "  tame  "  grass  in  the 
eastern  Rocky  Mountain  region.  The  cheapness  of  the  seed,  the  ease 
with  which  a  meadow  can  be  seeded  down,  and  the  excellent  quality  of 
the  hay  make  this  grass  a  great  favorite.  In  most  localities  irrigation 
is  necessary  to  grow  it  successfully,  but  with  plenty  of  water  enormous 
yields  are  often  obtained,  particularly  in  the  rich  valleys  in  the  north- 
ern part  of  the  region.  Reports  of  the  successful  cultivation  of  this 
grass  have  been  received  from  every  county  in  both  Montana  and 
Wyoming,  and  from  nearly  every  county  in  Colorado,  but  always  under 
irrigation  except  in  some  of  the  moister  valleys  in  or  near  the  moun- 
tains. Sage-brush  lands  when  cleared,  irrigated,  and  seeded  to  tim- 
othy make  tine  meadows,  but  the  greasewood  lands  are  too  strongly 
impregnated  with  alkali.  Timothy  can  be  grown  successfully  at  a 
higher  altitude  than  most  of  the  other  commonly  grown  grasses,  and  is 
becoming  quite  generally  established  in  waste  places  and  along  trails 
throughout  the  entire  region.  Several  of  the  field  agents  of  the  divi- 
sion have  reported  finding  it  well  established  in  many  places  in  the 
mountains.  Professor  Pammel  found  it  fiourishing  at  an  elevation  of 
10,500  feet  in  northern  Colorado,  and  the  writer  found  it  at  a  similar 
elevation  in  the  central  part  of  the  State.  In  the  Bear  Lodge  Moun- 
tains and  in  the  Black  Hills  it  is  very  abundant  at  5,000  and  6,000 
feet,  making  a  very  fine  growth,  and  is  spreading  very  rapidly  in 
moist,  open  situations  along  the  trails.  In  the  Big  Horn  Mountains  of 
Wyoming  and  in  the  Spanish  Basin  in  Montana  it  was  found  to  be 
abundant,  growing  with  alpine  timothy  {Phleum  alpimim  L.)  at  from 
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7,000  to  8,000  feet  or  more.  This  ability  of  timothy  to  establish  itself 
and  thrive  at  comparatively  high  altitudes  makes  it  of  special  value 
for  a  large  x)ortion  of  this  region.  Speaking  in  this  connection  Mr. 
W.  S.  Coburn,  of  Delta  County,  Colo.,  says  ^*  timothy  grows  to  perfec- 
tion up  to  an  elevation  of  9,000  feet,''  and  Mr.  T.  P.  McDonald,  of  Carbon 
County,  Mont.,  says  *' alfalfa  and  clover  do  well  below  the  4r,500-foot 
level,  but  above  that  altitude  timothy  is  the  most  successful." 

BEDTOP. 

Affroslis  alha. 

This  grass  stands  very,  close  to  timothy  in  its  importance  as  a 
meadow  grass  for  this  region.  Its  cultivation  is  less  general  than  that 
of  timothy,  however,  being  more  strictly  confined  to  the  lower  mountain 
valleys  and  better  irrigated  localities,  and  it  is  much  more  generally 
grown  in  Montana  than  in  either  Wyoming  or  Colorado.  Like  timothy, 
it  is  becoming  well  established  in  the  native  meadows  and  waste  places. 
It  thrives  best  on  quite  moist  bottom  lands,  and  is  especially  valuable 
on  meadow  lands  liable  to  overflow.  It  is  a  common  practice  to  sow 
this  grass  in  irrigated  native  meadows  to  supplement  the  native  spe- 
cies. It  occupies  the  low  marshy  places  and  resists  the  encroachments 
of  sedges  and  rushes  better  than  timothy  or  the  common  native  grasses. 
Though  usually  grown  in  connection  with  other  grasses  or  with  clovers, 
it  makes  a  tine  meadow  when  grown  alone  under  proper  irrigation. 
One  of  the  finest  redtop  meadows  ever  seen  by  the  writer  was  on  a  large 
horse  ranch  on  the  Gray  Bull  River,  Wyoming.  About  80  acres  of  the 
grass  were  standing  at  the  time  of  the  visit  (August,  1897),  and  some 
had  already  been  harvested.  The  land  was  the  common  sage-brush 
land  of  the  valley,  and  had  been  given  but  little  cultivation  before  being 
seeded  down,  but  was  well  irrigated.  The  field  was  *'  as  even  as  a 
floor,"  and  as  the  mower  passed  along,  it  was  noticed  that  the  grass 
came  well  up  along  the  sides  of  the  horses.  Almost  all  the  cultivated 
land  on  this  ranch  was  devoted  to  this  crop,  which  is  fed  to  fine-bred 
horses. 

KENTUCKY  BLUE   GRASS. 
Poa  praiensis. 

The  principal  use  of  Kentucky  blue  grass  in  this  region  is  for  lawns. 
With  irrigation  fine  lawns  can  be  made  almost  anywhere,  if  the  land  is 
not  too  strongly  impregnated  with  alkali.  The  great  diflOiculty  often 
experienced  in  getting  a  good  stand  of  this  grass  is  one  of  the  chief 
drawbacks  to  its  culture  here.  The  seed  as  sold  in  the  markets  is  too 
often  so  poor  that  the  farmer  fails  to  get  a  good  stand  for  his  first  sow- 
ing and  gives  up  in  disgust.  Then,  again,  it  takes  some  time  for  the 
grass  to  form  a  good  sod,  and  the  average  Western  farmer  is  too  impa- 
tient for  immediate  results  to  wait  tor  it.  Nevertheless  this  grass  is 
becoming  quite  abundant  in  many  of  the  older  settled  localities  and  is 
gradually  working  its  way  into  the  meadows  and  pastures.    Together 


Digitized  by 


Google 


32 

with  Canadian  blue  grass  (Poa  compressa)^  low  spear-grass  {Poa  annua), 
and  redtop,  it  follows  along  the  irrigating  ditches,  forming  bright  green 
borders,  and  affording  many  juicy  mouthfuls  for  the  cattle  and  other 
stock.  Like  most  of  the  other  cultivated  grasses,  it  thrives  best  in  the 
rich  valleys  of  the  lower  mountains  and  foothills,  where  it  is  protected 
from  drought  and  the  excessive  heat  of  midsummer.  It  is  indigenous 
in  many  parts  of  the  Eocky  Mountain  region. 

SMOOTH    OB    HUNGARIAN    BBOME-GEASS. 
Bromu9  inermis. 

Of  all  recent  introductions  smooth  brome  (see  fig.  6)  is  the  most 
promising  hay  and  pasture  grass  for  the  dry  portions  of  the  !N"orthwe8t. 

Not  only  does  it  i>ossess  ex- 
cellent drought  -  resistant 
qualities,  but  it  starts  much 
earlier  in  the  season  than 
the  common  grasses  and 
continues  growing  well  into 
the  autumn,  two  things 
very  much  to  be  desired  in  a 
grass  for  cultivation  in  this 
region  at  the  present  time. 
In  Colorado  the  grass  has 
been  tried  in  a  number  of 
localities  with  good  success. 
In  speaking  of  grasses  for 
dry  situations  on  therauges, 
Mr.  R.  E.  Beatty,  of  Arapa- 
hoe County,  says,  ^^Bromus 
inermis  comes  the  nearest 
to  a  suitable  grass  that  we 
have  tried  so  far;"  Mr. 
Thomas  R.  Pace,  of  Gar- 
nett,  ^^  recommends  smooth 
brome-grass,''  and  Mr. 
George  C.  Baker,  of  Mosca, 
says,  ^^Bromua  inermis  is 
our  best  tame  grass.^  It 
is  regarded  as  the  most 
promising  of  the  introduced 

FIG.  e.-Smooth  or  Hungarian  brome-grass  (Bn^mu,  iner-  graSSeS  tried  at  the  ColO- 
mi«):  a,  spikelet;  6,  flowering  glume  seen  from  the  back;  radO'  experiment  StatiOU. 
c.  floret  Been  from  the  anterior  side,  showing  palea.  rpt,^    ^^^    g^^^g    ^    jj^Ve 

been  given  less  attention  in  Wyoming  than  in  either  Colorado  or  Mon- 
tana. Mr.  Griflaths,  in  his  report  for  the  past  season,  speaks  of  seeing 
a  plot  of  it  on  the  ranch  of  Mr.  John  Baugh,  of  Carlisle,  Wyo.    He  says, 
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^'Mr.  Baugh  has  been  experimenting  two  years,  both  with  and  without 
irrigation.  He  seems  to  think  that  the  smooth  brome-grass  does  not 
thrive  so  well  under  irrigation.  The  eflfect  of  irrigation  was  really 
quite  peculiar.  The  irrigated  portion  of  the  plot  was  fresh  and  green 
(middle  of  August)  while  the  unirrigated  portion,  though  it  had  made 
a  much  better  growth,  was  completely  dried  up.  I  am  not  certain  but 
that  a  thorough  wetting  at  less  frequent  intervals  would  have  produced 
better  results.  He  irrigates  by  means  of  a  tank  and  windmill.  The 
water  is  conducted  to  the  gar- 
den by  a  pipe  and  the  crop  is 
sprayed.  All  his  garden  truck 
looked  well.  Cabbage  and  to- 
matoes were  especially  fine.'' 
lu  Colorado  smooth  brome  has 
done  well  under  irrigation, 
particularly  when  pastured. 

In  Montana  smooth  brome 
has  received  considerable  at- 
tention, and  reports  regarding 
it  are  very  satisfactory  indeed. 
Hon.  Paris  Gibson,  of  Great 
Falls,  says,  "In  the  experi- 
ments I  have  made  with  new 
forage  plants  I  find  Bromus 
inermis  the  most  hardy.  It 
appears  in  the  spring  much 
earlier  than  our  native 
grasses."  Similar  reports 
were  received  from  Messrs. 
M.  W.  Jones  and  E.  Vine,  of 
Miles  City,  and  from  Director 
Emery  of  the  State  Experi- 
ment Station.  Judging  from 
these  reports  and  from  the 
excellent  results  already  ob- 
tained in  growing  this  grass 
in  Canada,  as  well  as  in  the 
Dakotas  and  other  Northwest- 
em  States,  it  seems  probable  that  smooth  brome  will  prove  of  great 
value  for  cultivation  on  the  dry  lands  of  the  Northwest.  It  should 
be  g^ven  a  thorough  trial,  especially  as  a  grass  for  reseeding  worn 
meadows  and  pastures.- 

THE  FESCUES. 

About  the  only  fescue  that  seems  to  have  been  tried  to  any  extent  is 
meadow  fescue  {Festuca  elatior  pratenais),  and  this  is  only  occasionally 
seen  in  cultivation— usually  in  mixture  with  other  grasses  or  with 
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clovers.  On  rich  loamy  soils,  with  abundant  irrigation,  it  seems  ^o  do 
quite  well.  Favorable  reports  have  been  received  from  several  points 
in  central  Colorado  and  central  and  southern  Montana.  Mr.  Griffiths 
found  it  doing  well  in  northeastern  Wyoming.  It  is  frequently  met 
with  along  irrigating  ditches  and  in  public  parks  in  the  cities  and 
towns,  often  occurring  in  waste  places  as  an  escape  and  already  well 
established  in  favorable  situations.  It  does  not  seem  to  thrive  in  soils 
containing  much  alkali.  At  the  Utah  Station  this  grass  has  been  grown 
with  fine  success  as  an  element  in  permanent  pastures  and  meadows, 
and  it  is  altogether  likely  that  it  can  be  so  used  in  many  jwrtions  of 
the  Eocky  Mountain  region.  Many  native  forms  of  both  sheep  fescue 
{Festtica  ovina)  (fig.  7)  and  red  fescue  {Festuca  rubra)  occur  in  this 
region,  and  although  the  cultivated  varieties  have  been  given  little,  if 
any,  attention,  it  is  not  unlikely  that  they  could  be  used  to  advantage 
in  reseeding  the  ranges,  particularly  in  the  foothills  and  lower  moun- 
tains. 

OBGHABD   aBASS. 
Dactylis  glomerata. 

Like  meadow  fescue,  this  grass  has  received  but  little  attention  from 
farmers  and  ranchmen  in  this  region.  It  has  been  tried  at  the 
experiment  stations,  sometimes  with  success  and  sometimes  without. 
It  requires  fairly  rich  soil  and  a  reasonable  amount  of  moisture,  and 
hence  thrives  best  on  irrigated  lands  of  the  valleys  and  benches.  It 
has  succeeded  quite  well  at  the  Utah  station,  and  good  reports  of  it 
have  been  received  from  central  and  southern  Montana  and  from  many 
parts  of  Colorado.  It  was  seen  on  several  ranches  near  Bvanston, 
Wyo.,  the  past  season  and  was  making  a  fine  growth.  Mr.  W.  C.  Burke, 
of  Las  Animas,  Colo.,  in  an  answer  to  the  question  as  to  what  grasses 
and  forage  plants  do  best  in  his  locality,  includes  this  grass,  with  the 
statement  that  "when  irrigated  it  produces  about  2  tons  of  hay  per 
acre."  It  is  deserving  of  more  general  cultivation  as  an  element  in 
mixtures  for  x>ermanent  meadows  and  pastures  and  for  seeding  down 
sparsely  wooded  areas. 

AL.FAXFA. 

By  far  the  most  important  forage  plant  cultivated  in  this  region  at  the 
present  time  is  alfalfa.  Scarcely  a  farm  or  ranch  under  irrigation  can 
be  found  in  the  entire  region  without  its  alfalfa  field,  and  on  many  of 
the  larger  ranches  hundreds  of  acres  are  devoted  almost  exclusively  to 
this  crop.  It  flourishes  on  the  better  drained  valley  lands  and  irrigated 
bench  lands  in  all  parts  of  the  region  where  the  altitude  is  not  too 
great,  and  alfalfa  hay  constitutes  the  principal  winter  feed  for  many 
thousand  head  of  horses,  sheep,  and  cattle.  Of  recent  years  it  is  being 
extensively  used  in  fattening  sheep  and  cattle  for  market.  There  is 
great  need  of  a  good  supplementary  forage  to  be  fed  along  with  the 
alfalfa.    It  is  so  rich  in  muscle-making  food  elements  that,  as  ordinarily 
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fed,  its  fall  valae  is  DOt  obtained,  and  ranchmen  are  beginning  to  realize 
tbe  necessity  of  mixing  it  with  com  fodder^  sorghum,  prairie  hay,  or 
other  forage  containing  an  excess  of  fat  forming  elements  in  order  to 
feed  in  the  most  economical  manner. 

Three  or  more  cuttings  are  obtained  each  season  unless,  as  is  often 
the  case,  it  is  more  desirable  to  pasture  off  the  later  growth.  This  is 
done  when  summer  pasturage  is  scarce  or  when  there  is  no  market  for 
the  hay  and  the  ranchman  gets  enough  for  his  own  use  from  the  first 
one  or  two  cuttings.  During  the  past  season  it  was  learned  from  sev- 
eral ranchmen  in  the  Big  Horn  Basin  that  they  very  seldom  made  more 
than  two  cuttings,  for  the  reason  that  they  needed  no  more  for  wintenng 
their  own  stock  and  the  price  of  the  hay  was  so  low  that  it  paid  them 
better  to  pasture  their  fields  for  a  portion  of  the  season.  This  was 
in  a  region  where  the  summer  pasturage  was  short  because  of  drought 
aud  previous  overstocking,  though  at  the  present  time  the  number  of 
stock  kept  on  the  range  is  undoubtedly  much  below  what  the  land 
ought  to  support  under  a  proper  system  of  grazing  and  supplementary 
feeding. 

One  of  the  things  which  makes  alfalfa  so  valuable  for  this  region  is 
its  ability  to  thrive  on  land  containing  a  considerable  quantity  of 
alkali.  There  are  few  cultivated  crops  that  will  stand  as  much  alkali 
as  this. 

The  injurious  effects  of  too  much  water  upon  the  growth  of  alfalfa  is 
well  illustrated  by  the  conditions  at  present  prevailing  in  a  number  of 
localities  in  Colorado,  particularly  in  the  southern  i)art  of  the  State. 
The  soU,  either  from  natural  causes  or  as  a  result  of  the  methods  of 
irrigation  practiced,  has  become  saturated  with  water  to  within  a  short 
distance  of  the  surface.  As  a  consequence  the  roots  of  the  alfalfa  rot 
and  the  plants  become  sickly  and  finally  die,  rendering  it  impossible  to 
produce  anything  like  a  permanent  meadow.  Here  in  Colorado,  as 
well  as  in  many  other  parts  of  this  region,  the  best  success  is  obtained 
with  alfalfa  on  the  bench  lands.  It  is  surprising  what  a  small  amount 
of  labor  is  required  to  obtain  a  good  alfalfa  meadow  in  some  portions  of 
this  region.  For  example,  it  is  a  common  practice  to  give  sage-brush 
land  no  more  plowing  or  other  preparation  than  is  necessary  in  taking 
off  the  sage-brush.  The  brush  is  cut  and  grubbed  out,  raked  up  and 
burned,  and  the  seed  sown  directly  on  the  un plowed  land,  covered  and 
watered.  The  soil  is  so  loose  as  to  require  little  or  no  stirring,  and 
water  is  the  only  thing  necessary  to  make  it  produce  abundant  crops 
of  alfalfa.  Of  course  more  thorough  preparation  will  give  an  evener 
and  more  lasting  meadow,  but  the  writer  has  seen  many  fine  alfalfa 
meadows  on  land  untouched  by  the  plow  except  to  make  ditches  for 
distributing  the  water. 

BED   CLOVEB. 

Next  to  alfalfa,  red  clover  is  the  most  widely  cultivated  leguminous 
forage  crop  in  this  region.    It  seems  to  be  more  generally  grown  in 
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Montana  than  in  either  Oolorado  or  Wyoming,  and  its  cultivation  is 
chiefly  confined  to  rich  valleys  and  bench  lands  near  the  mountains 
where  there  is  a  good  supply  of  moisture  or  where  irrigation  is  prac- 
ticed. It  is  usually  grown  with  timothy  and  other  meadow  grasses, 
and  is  cut  for  hay  or  used  as  a  soiling  crop.  Yery  fine  crops  are  raised 
in  central  and  southwestern  Montana  and  in  northern  and  central  Colo- 
rado, and  it  is  occasionally  seen  elsewhere  in  these  States.  Bed  clover 
is  not  generally  grown  in  Wyoming,  though  it  is  being  tried  in  many 
localities  with  very  fair  success.  During  the  past  season  it  was 
observed  in  successful  cultivation  in  Crook,  Johnson,  Bighorn,  and 
Uinta  counties. 

ALSIKE. 

Although  less  commonly  grown  than  red  clover,  alsike  is  certainly  a 
valuable  crop  for  many  parts  of  this  region.  Many  farmers  who  have 
grown  them  side  by  side  prefer  tbe  alsike  to  the  red  clover  as  a  forage 
crop  for  their  respective  localities.  For  example,  Mr.  C.  C.  Willis,  of 
Horse  Plains,  Mont.,  writes  that  he  much  prefers  alsike  on  account 
of  its  heavier  yield  of  forage  and  greater  drought-enduring  qualities. 
Excellent  fields  of  alsike  and  timothy  were  seen  in  1896  in  the  Gallatin 
Valley,  and  reports  of  the  successful  growing  of  this  clover  have  been 
received  from  various  points  in  central  and  southwestern  Montana, 
northern  Wyoming,  and  northern  and  central  Colorado.  As  a  general 
thing  the  alsike  seems  to  be  hardier  than  red  clover  and  is  better 
adapted  for  permanent  meadows,  and  some  maintain  that  it  does  better 
on  the  heavy  "  gumbo  "  soil  found  in  so  many  places  in  the  Korthwest. 
It  has  also  given  good  results  in  many  parts  of  the  Dakotas,  where  it 
has  received  a  thorough  trial.  It  deserves  more  attention  from  farmers 
and  ranchmen  in  the  Northwest  generally. 

WHITE   CLOVER. 

It  is  rarely  that  this  clover  is  sown  in  this  region  except  on  lawns 
or  in  dooryards,  but  its  ability  to  gain  a  foothold  and  maintain  itself 
ainong  other  vegetation  is  well  shown  in  the  fact  that  it  is  found 
everywhere  in  patches  of  various  sizes  along  the  margins  of  irrigating 
ditches,  in  waste  places,  and  in  pastures  and  meadows.  Reports  from 
several  counties  in  central  and  western  Montana  and  central  Colorado 
indicate  that  it  is  occasionally  sown  in  pastures  and  is  growing  in  favor, 
more  particularly  for  use  in  pastures  for  sheep  and  dairy  stock.  In 
extended  trips  through  this  region  in  both  1896  and  1897  the  writer 
found  but  very  few  instances  of  its  having  been  sown  purposely  in  pas- 
tures, though  it  was  often  present  even  in  native  pastures  in  greater  or 
less  quantities. 

The  excellent  showing  made  by  this  clover  during  the  season  of  1897 
was  very  noticeable  throughout  the  West  and  Northwest  generally, 
particularly  in  the  older-settled  districts.  In  eastern  South  Dakota, 
northwestern  Iowa,  and  eastern  Nebraska  this  clover  made  a  remark- 
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able  development.  Almost  everywhere  along  roadsides,  in  waste  places, 
and  in  pastures  could  be  seen  the  masses  of  white  blossoms.  Pastures 
in  which  scarcely  an  appreciable  amount  of  the  clover  had  ever  been 
observed  before  were  white  with  it.  In  many  cases  no  clover  seed  has 
ever  been  sown  in  the  pastures,  but  it  has  gradually  worked  in  from 
accidental  sources,  and  though  the  progress  has  undoabtedly  been  slow, 
it  has  nevertheless  been  sure,  and  this  clover  has  come  to  occupy  a  very 
important  place  among  the  vegetation  of  the  pastures.  The  tendency 
of  white  clover  to  develop  in  alternating  periods  of  ligL*^^  and  heavy 
growth  has  often  been  observed  in  the  past,  and  its  appearance  in  such 
quantity  in  the  present  instance  is  a  good  illustration  of  the  changes 
in  the  composition  of  pastures  that  are  going  on  constantly,  though 
they  are  not  always  for  the  betterment  of  the  pasture,  as  in  this  casci 

MISCELLANEOUS  FORAGE   CROPS. 

Aside  from  the  preceding  list  of  standard  grasses  and  forage  plants, 
there  are  a  number  of  crops  of  greater  or  less  importance  tTiat  are 
grown  in  the  various  parts  of  the  region.  In  most  cases  their  cultiva- 
tion is  not  general,  sometimes  because  the  plants  are  not  well  enough 
known  and  sometimes  because  of  their  inability  to  thrive  under  the 
conditions  prevailing  over  a  large  part  of  the  region. 

In  the  dry  portions  of  Colorado  where  irrigation  is  not  practiced  the 
sorghums,  both  saccharine  and  nonsaccbarine  varieties,  are  grown  to 
some  extent  for  winter  forage  and  for  soiling.  The  great  drought- 
enduring  qualities  of  the  sorghums  and  their  ability  to  thrive  on  land 
containing  considerable  alkali  render  them  especially  valuable  for  cer- 
tain i)ortions  of  this  region.  Mr.  E.  E.  T.  Hazeu,  of  Phillips  County, 
Colo.,  rei)orts  good  success  in  growing  several  of  the  nonsaccbarine 
varieties  (yellow  milo  maize,  brown  doura,  and  Jerusalem  corn),  and 
8.  Needham,  of  Prowers  County,  regards  "  sorghum  as  very  valuable 
for  winter  forage  on  nonirrigable  lands."  Only  the  early  maturing 
varieties  like  Early  Amber  are  grown  in  Wyoming  and  Montana,  and 
these  not  to  any  great  extent. 

The  common  cereal  crops,  such  as  rye,  oats,  wheat,  and  barley,  are  often 
grown  for  forage.  Eye  and  oats  are  used  for  this  purpose  more  often 
than  any  others,  although  it  is  a  common  practice  to  cut  any  cereal  for 
hay  if  conditions  are  such  that  it  is  not  likely  to  mature  a  crop  of  grain. 
Bye  is  being  very  successfully  grown  for  late  and  early  pasturage  in 
many  localities,  and  its  cultivation  is  becoming  more  general  each  year. 
It  is  already  quite  extensively  grown  in  central  Colorado,  northern 
Wyoming,  and  some  parts  of  Montana.  Sown  in  early  autumn,  it  gets 
the  benefit  of  the  rains  and  snows  of  fall,  winter,  and  early  spring,  and 
usaally  matures  a  fair  crop  of  grain  in  addition  to  furnishing  much  pas- 
turage, when  spring-sown  crops  would  fail  unless  artificially  watered. 

Other  crops  that  have  been  grown  in  some  parts  of  the  region  with 
success  are  field  peas,  rape,  sand  or  hairy  vetch,  and  esparcette.    Par- 
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ticularly  encourafs^ng  results  are  reported  from  central  Colorado  rejrard- 
ing  the  growing  of  field  peas  for  forage,  and  the  crop  has  done  well  in 
many  other  parts  of  the  region.  Profitable  crops  of  rape,  vetch,  and 
esparcette  are  reported  from  Montana  and  elsewhere. 

Millet  is  more  generally  grown  for  hay  than  any  other  annual.  Com- 
mon millet  and  Hungarian  are  usually  preferred  for  the  average 
uplands.  Broom-corn  millet  is  sometimes  grown  as  a  grain  crop,  but 
yields  too  lightly  for  a  hay  crop  where  the  better  varieties  can  be  grown. 
As  a  general  rule  all  the  millets  are  used  as  ^^  cajtch  crops  "  rather  than 
as  regular  crops,  and  as  such  they  fill  an  important  place  in  north- 
western agriculture.  They  are  most  commonly  grown  in  the  northern 
part  of  the  region. 

NATIVE  GEASSES  AHD  FORAGE  FLAHTS. 

There  are  about  270  species  and  varieties  of  grasses  known  to  be 
indigenous  to  this  region.  Naturally  a  great  majority  of  these  are  too 
small  or  too  rare  to  be  of  much  importance  in  the  production  of  hay  or 
pasturage.  The  most  valuable  species  are  quite  widely  distributed, 
although  occasionally  a  species  of  but  local  occurrence  may  be  of  con- 
siderable importance  in  its  particular  locality,  as  is  the  case  with  some 
of  those  occurring  in  the  mountains. 

The  great  economic  importance  of  the  native  grasses  is  at  once  appar- 
ent when  one  recalls  the  many  thousands  of  sheep,  cattle,  horses,  and 
mules  that  are  raised  in  this  region,  and  that  depend  entirely  upon 
the  native  grasses  and  forage  plants  for  subsistence  for  from  eight  to 
twelve  months  of  the  year.  That  the  quality  of  the  forage  afforded  is 
excellent  is  shown  by  the  fact  that  most  of  the  vast  numbers  of  fat 
cattle  and  sheep  annually  shipped  to  the  Eastern  markets  from  this 
region  receive  no  other  food  than  that  frimished  by  the  natural  mead- 
ows and  pastures  of  the  ranges. 

From  the  economic  i)oiDt  of  view  the  important  native  grasses  of  this 
region  may  be  classed  into  two  groups,  namely,  meadow  grasses  and 
pasture  grasses.  To  be  sure,  no  hard  and  fast  line  can  be  drawn,  but  as 
a  general  thing  the  best  pasture  grasses  are  of  little  use  for  hay,  and 
within  late  years,  at  least,  wherever  good  hay-producing  grasses  occur 
in  any  great  extent,  they  are  fenced  off  from  the  open  range  and  pre- 
served for  winter  forage. 

NATIVE  MEADOW  OB  HAY  OBASSES. 

LOWLAND  MEADOWS. 

The  grasses  most  abundant  in  the  meadows  at  the  lower  altitudes  are 
usually  quite  different  from  those  which  predominate  in  the  mountain 
meadows,  although  it  is  seldom  that  any  sharp  line  occurs  where  the 
strictly  mountain  grasses  begin  and  the  lower  valley  grasses  leave  oS. 
The  change  is  rather  a  gradual  one.    Hay  meadows  are  almost  entirely 
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confiued  to  the  valleys  of  the  larger  streams,  the  x>rairies  and  hilly 
coantry  being  given  over  to  grazing.    Occasionally  a  rich  plateau  or 
"  bench  ^  may  be  found  with  a  sufficient  supply  of  moisture  to  produce 
a  growth  of  grass  luxuriant  enough  for  hay,  but  these  ai*e  rare.    The 
grasses  of  most  importance  in  the  meadows  in  the  lower  valleys  are 
wheat-grasses  {Agropyron  spp.)^  meadow-grasses  {Poa  spp.);  manna- 
grasses   (Panicularia    spp.), 
sand-grasses   or   blue-joints 
(Calamagrastis    spp.)v    and 
wild    rye-grasses    (ElymuB 
spp.). 

Of  these  the  wheat-grasses 
are  by  far  the  most  valuable. 
A  great  many  species  occur  ^ 
in  this  region,  but  there  are 
three  which  are  of  special 
importance  as  hay -producing 
grasses.  These  are  Western 
wheat-grass  (Agropyron  spi- 
catum)y  known  also  as  Col- 
orado blue-stem,  slender 
wheat- grass  {Agropyron  tene- 
rum)  (see  fig.  8),  and  false 
quack-grass  {Agropyron 
p8€udorepens).  These  grasses 
are  very  generally  distrib- 
uted over  the  region,  and 
grow  naturally  on  a  great 
variety  of  soils.  All  respond 
readily  to  cultivation.  Usu- 
ally all  that  is  necessary  to 
convert  a  piece  of  good  sage- 
brush or  valley  land  into  a 
wheat  grass  meadow  is  to 
clear  ofif  the  brush  and  large 

stones,    keep    off    the    stock,  Fio.S.-Slenderwheat-grasa  (A(7ropyr<m«enerum). 

and  water  the  land.  The 
grasses  will  soon  take  complete  possession.  On  nearly  every  well- 
kept  ranch  in  the  eastern  Eocky  Mountain  region  can  be  seen  fine 
natural  meadows  made  in  this  manner.  Western  wheat-grass  is  usu- 
ally more  abundant  than  either  of  the  other  sorts,  and  it  is  not  an 
uncommon  thing  to  see  a  meadow  of  40, 80,  or  more  acres  composed 
almost  exclusively  of  this  grass.  Without  irrigation  it  is  rarely  possi- 
ble to  cut  more  than  one  crop  in  two  years,  as  the  grass  requires  time 
to  recuperate.  Even  with  irrigation  it  is  seldom  possible  to  obtain  good 
crops  for  many  consecutive  years  without  cutting  up  the  sod  to  over- 
come its  "hidebound"  condition  and  give  opportunity  for  the  growth 
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of  new  shoots.  Under  favorable  conditions,  however,  these  meadows 
may  yield  good  crops  for  a  number  of  years  with  nothing  more  than 
proper  watering.  Mr.  Griffiths  reports  seeing  a  meadow  of  about  40 
acres  the  past  season,  near  Snoma,  S.  Dak.,  yielding  a  crop  of  about  2 
tons  of  hay  per  acre,  which  had  afforded  a  good  crop  for  five  consecu- 
tive seasons. 

In  tbe  wet  or  boggy  places  in  lowland  meadows  the  wheat-grasses 
are  replaced  principally  by  the  meadow-grasses  and,  if  the  soil  is  sandy, 

the  sand-grasses  or  blue  joints 
are  often  present  in  considera- 
ble quantity.  Of  these  grasses 
reed  meadow-  or  manna-grass 
(Panicularia  americana)  (see  fig. 
9)  and  nerved  manna-grass  (P. 
nervata)  are  common  in  very 
wet  boggy  places  unless  the  soil 
is  too  strongly  impregnated 
with  alkali,  when  they  are  often 
replaced  by  alkali  meadow-grass 
[Pucdnellia  airoides).  This  last 
grass  is  usually  quite  rigid  and 
wiry  and  grows  in  close  bunches, 
but  furnishes  considerable  for- 
age in  some  localities.  Often 
it  is  about  the  only  grass  to  be 
seen  among  the  sedges  and 
rushes  of  the  wet,  alkali  mead- 
ows, and  in  such  places  it  is 
more  succulent  and  palatable 
than  when  growing  in  drier  sit- 
uations. It  is  very  abundant 
in  the  overirrigated  meadows 
along  the  Little  Laramie  Biver 
in  Wyoming,  and  is  quite 
widely    distributed    over    the 

Western  plains  and  through- 
no.  9.— lieed  meadow  graea(/*anwjttteruiam«ricana).  out  the  valleys  in  altitudes  be- 
low 8,000  feet.  ' 
The  true  meadow-grasses  (Poa  spp.)  are  of  much  more  value  gener- 
ally than  those  just  mentioned.  These  are  most  abundant  in  the  moist 
meadows  near  the  foot  of  the  mountains.  Among  the  valuable  kinds 
are  the  indigenous  forms  of  Kentucky  blue  grass  (Poa  prat€nsis)j  the 
"bunch-grasses"  (Poa  buckleyamij  P.  laevigataj  and  P.  lucida),  Wyom- 
ing blue  grass  (P.  wheeleri),  bench-land  spear-grass  (P.  arida)j  wood- 
land meadow-grass  (P.  iieinoralis)^  I^evada  blue  grass  (P.  nevadejisis). 
and  fowl  meadow-grass  or  false  redtop  (P.flava).  Many  of  these  are 
of  as  much  importance,  under  present  conditions,  tor  pasturage  as  for 
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hay,  bat  with  a  prox)er  supply  of  water  all  afford  good  3deld8  of  excel- 
lent hay.  In  the  valleys  Kentucky  bine  grass,  in  either  its  native  or 
introduced  form,  is  perhaps  most  commonly  seen,  and  is  becoming  more 
and  more  abundant  as  the  country  is  settled  up  and  the  native  meadows 
brought  under  irrigation. 

Of  the  "bunch- grass ^  PoMj  P.  buckleyana  (fig.  10)  is  apparently  the 
most  widely  distributed,  being,  if  anything,  more  common  on  the  dry 
uplands  than  in  the  valleys,  and  hence  i)erhaps  more  properly  to  be 
regarded   as   a   pasture  grass. 
However,  under  irrigation  it  be- 
comes less  densely  tufted,  the 
leaves  are   broader   and   more 
luxuriant,  and  the  yield  of  hay  is 
good.     Smooth  bunch-grass  (P. 
laevigata)  and  pale  bunch-grass  . 
(P.  lucida)  are  more  often  found 
in  the  lowlands  and  are  excellent 
meadow  grasses.    They  are  most 
abundant  in  the  middle  Bocky 
Mountain  region. 

Wyoming  blue  grass  is  often 
found  with  Kentucky  blue  grass 
in  moist  meadows  and  along 
banks  of  streams,  but  it  ascends 
higher  up  the  mountains,  where 
it  is  frequently  abundant  in  open 
pine  and  spruce  woods,  some- 
times occurring  in  dry  situations, 
but  generally  where  the  soil  is 
well  supplied  with  moisture.  It 
is  especially  abundant  in  parts 
of  Wyoming  and  central  Mon- 
tana, usually  occurring  at  an  al- 
titude of  from  6,000  to  8,000  or 
9,000  feet,  but  sometimes  ascend- 
ing to  10,000  feet.  In  the  rich 
moist  soil    of    "burnouts"    in 

pine  and   spruce  woods  it  makes  Fiq.  lO.— Bimch-gra«8  (Poa  hwUeyana). 

a  magnificent  growth. 

Bench-land  spear-grass  (see  fig.  11)  is  quite  generally  distributed 
throughout  this  region.  It  usually  occurs  in  rather  dry  meadows, 
often  in  patches  of  considerable  extent,  but  never  forming  a  close  sod, 
as  does  Kentucky  blue  grass.  The  forage  is  of  poorer  quality  than  that 
furnished  by  the  latter  and  the  yield  is  lighter.  However,  the  grass  is 
one  of  the  earliest  of  the  native  species  and  thrives  better  on  dry  soil 
than  Kentucky  blue  grass.  Under  cultivation  it  would  probably  be 
more  valuable  for  pastures  than  for  meadows. 
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There  are  few  of  the  native  meadow-grasses  that  grow  naturally 
under  such  a  wide  range  of  soil  and  climatic  conditions  as  woodland 
meadow-grass  in  its  several  varieties.  It  is  common  in  woodlands 
along  the  prairie  streams,  and  follows  np  the  valleys  into  the  foothills 
and  mountains,  where  it  becomes  an  important  element  in  the  moist 
meadows.  It  also  occurs  on  rocky  hills  and  mountain  sides,  some  of 
its  forms  flourishing  at  an  altitude  of  10,000  feet,  or  even  more,  in  Col- 
orado.    Some  of  the  forms  growing  in  the  rich  lowland  meadows 

approach  fowl  meadow-grass  in  size 
and  appearance,  and  afford  a  large 
amount  of  excellent  hay. 

Nevada  blue  grass  (fig.  12)  is  more 
common  on  the  west  side  of  the  Oonti- 
nental  Divide  than  on  the  east,  but  it 
is  nevertheless  sufficiently  abundant 
in  the  latter  region  to  form  an  impor- 
tant part  of  the  vegetation  in  many  of 
the  natural  meadows.  It  occurs  as 
far  east  as  the  Pine  Ridge  of  Nebraska 
and  the  Black  Hills  of  South  Dakota, 
but  is  roost  abundant  in  the  valleys 
among  the  foothills  and  mountains. 
Some  forms  of  it  grow  on  rather  dry 
soil  in  open  woodlands  and  on  rocky 
xu  ^1   /f//  mountain  sides.    It  prefers  rich  soil 

\n        \jj^\  ill  I   y^  with  a  medium  supply  of  moisture  and 

W        \'^A^Myf/^<^''~"^      does  well  under  irrigation.     Under 

favorable  conditions  it  makes  an  ex- 
cellent growth  of  leaves,  and  yields 
a  large  amount  of  hay  compared  with 
most  of  the  native  species  of  Poa.  It 
is  rarely  found  above  an  altitude  of 
8,000  or  9,000  feet  in  this  region. 

Fowl  meadow-grass  is  not  as  abun- 
dant in  the  immediate  vicinity  of 
the  mountains  as  it  is  farther  to  the 
eastward,  but  nevertheless  is  found 
quite  plentifully  in  certain  localities.  It  occurs  most  frequently  along 
streams  about  the  edges  of  thickets,  and  on  moist  banks  and  bottom 
lands  subject  to  overflow  in  the  early  part  of  the  season.  For  such 
places  it  is  a  valuable  grass,  making  a  good  yield  under  conditions 
that  would  ^<  drown  out"  most  of  the  common  grasses.  It  is  much 
more  valuable  for  hay  than  for  pasturage.  In  some  localities  this  grass 
is  called  false  redtop. 

The  sand-grasses  or  blue  joints  found  in  the  meadows  are  remarkable 
for  their  abundance  of  long  root-leaves  and  the  consequent  large  yield 


FlO.  11.— Bench-laod  spear-grass  (Poa  arida). 
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of  bay,  which  is  usually  of  an  excellent  quality.  One  of  the  most 
widely  distributed  species  is  the  common  blue  joint  (Calamagrostis 
canadensis)^  locally  known  as  false  or  native  redtop.  This  grass  is 
often  very  abundant  iii  moist,  sandy  river  bottoms,  and  some  of  its 
many  forms  ascend  well  up  into  the  mountains.  It  has  been  cultivated 
with  good  success  and  is  worthy  of  extended  trial  in  the  Northwest. 

Sand-grass  or  yellow-top  (Calamagrostis  americana)  is  also  well  dis- 
tributed throughout  this  region. 
It  is  most  commonly  found  along 
the  sandy  banks  of  streams, 
ponds,  and  lakes,  often  (espe- 
cially along  sloughs)  forming  a 
well-defined  ** yellow-top"  zone 
of  vegetation,  noticeable  from  a 
considerable  distance  because  of 
the  characteristic  color  of  the 
grass.  It  seems  to  thrive  better 
in  alkali  soils  than  its  relatives, 
and  is  generally  confined  to  com- 
paratively low  altitudes. 

Big  sand-grass  (Calamovilfa 
longifolia)j  although  common  on 
the  plains  and  in  the  valleys 
throughout,  is  not  so  valuable 
as  the  preceding  species  because 
of  the  very  coarse  and  fibrous 
nature  of  the  forage  which  it 
produces.  It  is  most  commonly 
found  in  dry,  sandy  swales  and 
on  sandy  hillsides,  and  in  the 
bad  lands  and  other  dry  dis- 
tricts, where  the  better  grasses 
are  scarce,  it  is  often  plentiful. 
In  such  localities  it  is  regarded 
as  a  valuable  grass,  and  is  used 
for  hay. 

There  are   several   of  the  wild  Fio.  12.-Nevada  bluo  grass  {Poa  ufvademn*). 

rye- grasses  that  occur  in  suffi- 
cient quantities  to  be  of  importance  in  the  vegetation  of  the  native  mead- 
ows. All  are  most  abundant  as  a  rule  in  rich,  open,  rather  dry  meadows 
and  on  hillsides,  and  are  rather  coaise,  harsh  plants,  affording  consider- 
able hay  of  an  average  quality.  The  kinds  of  most  importance  are 
common  wild-rye  (Elymus  canadensis),  Macoun's  rye-grass  (U.  macounii)j 
and  giant  rye-grass  {E.  condensattcs).  The  first  of  these  is  the  most  gen- 
erally distributed,  and  is  i)robably  the  most  valuable,  although  the 
second,  which  is  also  quite  common,  is  a  finer  grass  and  produces  a 
better  quality  of  hay. 
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Giant  rye-grass  is  a  tall,  coarse  species,  growing  in  large  clamps, 
found  in  sandy  or  gravelly  soil  of  meadows  and  hillsides.  It  is  too 
harsh  and  woody  to  be  relished  by  stock,  and  is  seldom  eaten  except 
when  young,  or  in  winter,  when  other  forage  is  scarce  or  when  the  snow 
is  deep.  Owing  to  its  habit  of  gi*owing  in  such  dense  bunches  it  is 
difficult  to  cut  for  hay.  However,  when  better  grasses  are  scarce  it  is 
frequently  cut  early,  and  the  hay  is  said  to  be  of  fair  quality.  When 
a  meadow  becomes  thickly  seeded  to  this  grass  and  is  cut  or  buraed 
closely  for  several  seasons  a  fairly  even  sod  is  produced,  and  such  a 
meadow  is  of  considerable  value,  particularly  when,  as  is  usually  the 
case,  the  better  grasses  can  not  be  grown  because  of  adverse  soil  or 
climatic  conditions.  Such  meadows  are  much  more  common  on  the 
west  side  of  the  Continental  Div  ide  than  on  the  east.  During  the  sum- 
mer of  1896  a  number  of  such  meadows  were  seen  in  southwestern 
Montana  and  eastern  Idaho,  and  in  1897  several  were  seen  in  north- 
western Wyoming.  This  grass  usually  ripens  a  large  amount  of  seed, 
and  stock  gets  a  great  deal  of  nourishment  by  eating  the  seed-beads  in 
fall  and  winter.    Horses  are  said  to  be  particularly  fond  of  them. 

On  the  eastern  edge  of  this  region  Virginian  lyme-grass  (Elymus  vir- 
ginicus)  is  qnite  common  in  some-  localities,  but  is  more  valuable  for 
early  pasturage  than  for  hay. 

Among  other  native  grasses  that  may  be  mentioned  as  of  value  in 
native  meadows,  but  which  only  occasionally  occupy  any  prominent 
place  in  them,  are  bearded  wheat-grass  (Agropyron  richardsoni)^  in 
rather  dry  meadows;  the  cord-grasses  (Spartina  cynosuroides  tind  8. 
gracilis)^  in  sloughs  and  low  places,  the  latter  in  alkali  situations,  par- 
ticularly; slough-grass  or  wild  timothy  (Beckmannia  erucceformis)^ 
along  sloughs  and  irrigation  ditches  and  in  wet  meadows,  becoming 
very  abundant  in  many  parts  of  the  region;  and  reed  canary-grass 
(Phalarisarundinacea)^  abundant  in  places,  and  particularly  valuable  in 
wet  meadow  lands  and  sloughs. 

MOUNTAIN  MEADOWS. 

The  mountain  meadows,  so  numerous  in  portions  of  this  region,  diflPer 
considerably  in  the  composition  of  their  vegetation  from  those  of  the 
lower  valleys  and  plains  discussed  in  the  previous  pages.  Here  the  true 
meadow-grasses  form  the  predominating  element,  replacing  the  wheat- 
grasses  of  the  lower  meadows;  the  brome-grasses  {Bromus  spp.),  seldom 
seen  at  the  lower  altitudes,  are  here  abundant;  the  tussock- grasses 
(Deschampsia  spp.)  are  plentiful  everywhere  in  wet,  boggy  situations; 
and  the  blue  joints  {Calamagrostis  spp.),  alpine  timothy  {Phleum  alpi- 
num)j  mountain  foxtail  {Alopecurtts  occidentalis),  the  wild  oat-grasses 
(Danthonia  spp.),  rough-leafed  bent  {Agrostis  asperifolia),  and  red  fes- 
cue {Festuca  rubra)  are  all  valuable  members  of  the  vegetation  of  these 
meadows. 

Of  the  blue  grasses  (Poa  spp.)  several  of  those  mentioned  in  the  fore- 
going discussion  are  common  in  the  mountain  meadows,  namely,  Wyo- 
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ming  blue  grass  (see  fig.  13),  smooth  bauch-grass,  Nevada  blue  grass,  and 
woodland  meadow-grass.     In  the  higher  altitudes  alpine  blue  grass 
{Poa  alpina)  and  mountain  meadow-grass  {Poa  leptocoma)  are  the  pre- 
dominating species.    An  interesting  thing  in  connection  with  the  dis- 
tribution of  these  two  grasses  was  observed  in  northern  Wyoming  the 
past  season.    In  the  Bear   Lodge  range,  in  northeastern  Wyoming, 
alpine  blue  grass  was  frequently  met,  and  it  was  also  very  abundant  in 
the  mountains  at  the  head  of 
Meeteetse  Greek  in  the  north- 
western part  of  the  State,  but 
extended  search  failed  to  re- 
veal any  of  this  grass  in  the 
Big  Horn   Mountains  in  the 
north  central  part  of  the  State 
and  nearly  midway  between 
the     other     two     localities. 
Mountain   meadow-grass  was 
very  abundant  in  the  Big  Horn 
Mountains,  and  was  also  found 
in  the  mountains  at  the  head 
of  Meeteetse  Creek,  but  was 
uot  seen  in  the  northeastern 
part  of   the   State.     Alpine 
blue  grass  is  most  abundant 
in    sandy    or    gravelly    soil 
near  the  streams,  and  moun- 
tain meadow-grass  prefers 
cold,  wet,  boggy  meadows  and 
mountain  sides. 

Alpine  timothy  is  very  wide- 
ly distributed   at  the   higher     ; 
elevations  in  the  Rocky  Moun-     ; 
tain  region.    It  is  quite  abun-     ^ 
dant  in  the  Black  Hills  above 
6,000  feet.    In  the  Big  Horn 
Mountains  it  vies   with   tus- 
sock-grass   for     first    place   in  TiG.lZ.-.Wjommghlnef^BiPoau.heeleH). 

many  of  the  meadows  at  7,000 

to  8,000  feet,  particularly  on  the  western  side  of  the  range,  where 
it  is  much  more  abundant  than  on  the  eastern  slope.  In  central 
Montana  it  is  most  plentiful  at  and  above  6,500  feet,  rarely  occur- 
ring below  6,000  feet,  the  ordinary  limit  for  common  timothy.  It  is 
rarely  found  below  9,000  feet  in  Colorado,  except,  perhaps,  in  the 
northern  part  of  the  State,  but  is  plentiful  up  to  13,000  feet.  Hay 
made  ft*om  this  grass  is  highly  prized  by  ranchmen,  especially  for 
horses. 
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Moaiitain  foxtail  (fig.  14),  which  is  also  sometimes  called  mouDtain 
timothy,  has  much  the  appearance  of  true  mountaiu  or  alpine  timothy, 
but  is  usually  more  robust  and  of  a  softer  texture  and  produces  a 
better  looking  hay,  much  like  that  from  the  cultivated  meadow  foxtail 
(Alopecurus  pratensis),  which  this  grass  resembles  in  habit  of  growth. 
Although  found  throughout  the  Rocky  Mountain  region,  and  having 
simihir  altitudinal  limits,  it  is  much  less  common  as  a  rule  than  alpine 
timothy.    It  is  abundant  in  the  rich,  moist  meadows  of  the  Spanish 

Basin  and  elsewhere  in  south- 
western Montana,  and  makes  a 
remarkably  luxuriant   growth, 
frequently  reaching  a  height  of 
three  or  four  feet,  and  is  one 
of  the  most  promising  of  the 
native  grasses  for  cultivation  in 
meadows  at  the  higher  altitudes. 
Several  of  the  native  brome- 
grasses  are  of  great  value  in  the 
native  meadows  at  an  altitude 
of  from  5,000  to  8,000  feet  in 
Wyoming   and    Montana    and 
from  6,000  to  9,600  in  Colorado. 
The    most   valuable   of   these 
brome- grasses  are  short-awned 
brome  (Bromus  breviaristatus) 
(see  fig.  15)  and  Western  brome 
{Bromus  pumpelUanus).     Both 
are  coarse-growing   perennials 
and  occur  throughout  the  Bocky 
Mountain  region,  chiefly  in  the 
rather  dry  valleys  and  "  parks  f 
the  former  selecting  the  moister 
situations   and  the   latter  the 
drier  ones.    Although  they  are 
often  found  growing  together, 

Fio.  U.-Mountaiii  FoxtaU  (Alopecurut  oceiderUaUt).      WestCm  brOmCgraSS   SeemS  tO 

have  a  somewhat  higher  alti- 
tudinal limit,  its  point  of  best  development  usually  ranging  from 
500  to  1,000  feet  above  that  of  short-awned  brome.  The  latter  is 
occasionally  abundant  down  as  low  as  4,000  feet  in  central  Montana, 
while  the  former  is  but  rarely  found  at  that  altitude.  In  northern 
Wyoming  short-awned  brome  is  most  abundant  at  from  5,000  to 
7,000  feet  and  Western  brome  at  from  6,000  to  8,000.  Both  of  these 
grasses  have  been  cultivated  in  some  parts  of  the  Northwest  with  suc- 
cess and  promise  to  be  valuable  for  meadows  at  high  altitudes.  West- 
ern brome  has  very  much  the  same  appearance  and  habit  of  growth  as 
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the^^ecently  introdnced  smooth  or  Hungarian  brome  which  is  being 
grown  with  sach  excellent  success  in  the  semiarid  West  and  Northwest. 

Tussock-grass  (Deschampsia  ccespitosa)  is  perhaps  the  most  abundant 
and  widely  distributed  grass  in  the  native  meadows  of  the  Rocky 
Mountiiin  region.  It  has  a  very  wide  altitudinal  range.  For  example^ 
it  is  abundant  in  wet  meadows  in  the  Gallatin  Valley  about  Bozeman, 
Mont.,  at  an  altitude  of  about 
4,000  feet,  and  ascends  to 
above  the  timber  line  in  the 
mountains  on  either  side  of 
the  valley.  On  account  of 
its  tufted  habit  of  growth  it 
does  not  form  an  even  sod, 
and  hence  does  not  make  a 
good  meadow  by  itself.  In 
most  instances,  however,  it 
is  accompanied  by  other 
grasses,  such  as  the  true 
meadow-grasses,  redtop  and 
blue  joint,  which  fill  in  the 
spaces  between  the  tufts, 
making  a  fairly  good  meadow 
sod.  Some  observers  have 
rex)orted  this  grass  as  of  no 
practical  value  for  either  hay 
or  pasturage,  but  such  state- 
ments are  not  borne  out  by 
the  reports  of  our  field  agents 
nor  by  the  opinions  advanced 
by  the  ranchers. 

While  neither  the  yield  nor 
the  quality  of  the  forage  is 
equal  to  that  obtained  from 
timothy  or  redtop,  there  can 
be  no  doubt  that  the  grass 
fills  an  important  place 
among  the  native  meadow 
and  pasture  grasses  of  this 
region.  It  flourishes  in  wet, 
boggy  places  where  many  of  the  better  grasses  can  not  grow,  and  by 
its  dense  tufts  of  tough  fibrous  roots  helps  to  convert  these  bogs  into 
usable  meadow  lands.  Moreover,  continued  mowing  and  pasturing  have 
the  effect  of  reducing  these  tufts  materially,  so  that  with  a  few  other 
grasses  to  act  as  fillers  a  comparatively  even  sod  is  produced.  Such 
a  condition  of  things  may  be  seen  in  many  of  the  mountain  valleys, 
as,  for  example,  in  the  valley  of  the  Little  Laramie  Eiver  near  Sheep 


o 
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Fio.  15. — Short-awned  Brome-graM  (Bromut  breviariS' 
tattuf :  a,  the  floset  seen  from  the  aide ;  b,  polea ;  c, 
joint  of  the  rachilla;  d,  grain;  e,  lower  portion  of  pis- 
til, showing  lodicnles ;  /,  young  seed  or  grain. 
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Monntain.  In  the  varieties  of  tnssock-grass  growing  in  the  higher 
altitudes  the  leaves  become  considerably  reduced,  and,  of  coarse,  pro- 
duce little  forage  of  any  sort,  but  the  varieties  growing  in  the  meadows 
at  from  4,000  to  6,500  feet  develop  a  much  greater  leafage  and  afford  a 
large  amount  of  hay  and  pasturage. 

A  form  of  red  fescue  is  not  uncommon  in  the  moist  meadows  at  from 
4,000  to  9,000  feet  altitude  in  the  northern  part  of  the  Rocky  Mountain 
region^  and  is  of  much  value  for  hay  in  some  localities.    It  seldom 

forms  tufts  of  any  size,  spreads  by 
means  of  very  slender  underground 
stems,  and  is  usually  found  mixed 
with  other  grasses.  It  is  quite  abun- 
dant in  the  Spanish  Basin  and  else- 
where in  southwestern  Montana,  and 
also  in  the  Big  Horn  and  Shoshone 
mountains  in  Wyoming. 

Eough-leafed  bent  occurs  natur- 
ally in  wet,  boggy  meadows  and 
along  banks  of  streams  and  ditches. 
The  best  hay-producing  forms  occur 
at  elevations  of  from  4,000  to  6,000, 
or  occasionally  7,000,  feet.  This 
grass  produces  an  abundant  leafage, 
much  more  than  the  common  redtop, 
and  also  produces  a  large  amount 
of  seed — two  things  very  desirable 
in  a  grass  for  cultivation.  In  the 
wild  state  it  seems  to  be  even  more 
hardy  than  redtop,  and  while  flour- 
ishing best  with  plenty  of  water  it 
will,  nevertheless,  endure  consider- 
able drought  when  once  firmly  es- 
tablished. It  is  quite  an  important 
element  in  the  native  meadows  in  portions  of  northern  Wyoming  and 
central  and  southern  Montana,  and  is  perhaps  more  common  on  the 
west  side  of  the  Continental  Divide  than  on  the  east.  As  ordinarily 
seen  in  the  natural  condition,  rough-leafed  bent  has  a  closely  tutted 
habit  of  growth,  but  when  thickly  seeded,  as  when  iu  cultivation  or 
occasionally  in  native  meadows  when  conditions  are  favorable,  this 
habit  is  largely  lost,  and  a  fairly  even  sod  is  formed.  Its  good  quali- 
ties as  a  meadow  grass  commend  it  to  those  experimenting  with  our 
native  species.  It  will  doubtless  be  found  to  be  better  adapted  for 
meadows  at  higher  altitudes  than  most  of  the  common  so-called  tame 
grasses. 

There  are  several  of  the  oat-grasses  found  in  greater  or  less  abun- 
dance in  the  meadows  and  ^'parks''  of  the  mountains  and  foothills  of 


Fio.  16.. 


-Eocky  Moimtain  oat-graas  {DanthO' 
nia  intermedia). 
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this  region.  The  most  important  are  Califoruian  oat  grass  (Danthonia 
califormca)j  Rocky  Mountain  oatgrass  (Dant1ioni<i  intermedia)  (see  fig. 
16),  and  Parry's  oat-grass  {Danthonia  parry i). 

As  a  rale  these  oat-grasses  occur  naturally  in  rather  dry  meadows 
and  on  mountain  sides,  Galifornian  oat-grass  being  more  inclined  to 
seek  moist  situations  than  either  of  the  others.  It  is  the  largest  of  the 
native  oat-grasses,  reaching  a  height  of  3  feet  under  favorable  condi- 
tions, and  is  also  the  most  abundant  Northwestern  species.  In  northern 
Wyoming  and  Montana  it  forms  a  considerable  portion  of  the  meadow 
vegetation  at  from  5,500  to  8,000  feet.  It  is  occasionally  found  as  low 
as  5,000  feet,  but  is  most  abundant  at  from  6,000  to  7,000  feet.  On 
rich,  irrigated  meadows  it  makes  a  very  fine  growth.  It  is  rarely 
found  as  far  south  as  Colorado,  where  it  is  replaced  by  Parry's  oat-grass. 
Rocky  Mountain  oat  grass  is  often  found  growing  along  with  Galifor- 
nian oat-grass;  but  it  is  a  smaller  plant,  preferring  rather  drier  soil 
and  having  a  somewhat  higher  altitudinal  range — seldom  occurring 
below  7,000  feet,  abundant  at  8,000  to  10,000  feet,  and  ascendinj,^  to 
11,000  feet  or  even  12,500  feet  in  Colorado.  It  is  probably  of  more 
value  for  pasturage  than  for  hay. 

Parry's  oat-grass  is  most  abundant  in  the  park  region  of  Colorado, 
but  also  occurs  in  southern  Wyoming.  Although  occurring  naturally 
in  rather  dry  meadows  and  on  mountain  sides,  it  makes  a  fine  growth 
under  irrigation  and  is  occasionally  found  in  some  quantity  in  timothy 
meadows.  It  has  a  much  more  tufted  habit  of  growth  than  Californian 
oat-grass  and  its  altitudinal  range — from  7,000  to  10,000  feet — corre- 
sponds very  well  to  that  of  its  more  northern  relative.  Although  of  local 
occurrence  it  is  abundant  in  places,  sometimes  almost  completely  occu- 
pying the  open  woods  and  parks  in  the  mountains  of  central  Colorado. 
The  blue  joints  are  usually  conspicuous  elements  in  the  vegetation  of 
the  moister-  mountain  meadows.  They  are  the  chief  grasses  in  many 
of  the  deer  parks  in  the  higher  mountains,  and  are  particularly  abun- 
dant in  the  wet,  boggy,  open  aspen  thickets  so  frequently  found  in  the 
Northwest.  There  are  about  a  half-dozen  species  which  are  found  in 
sufficient  quantities  to  be  of  importance  as  forage  producers.  By  far 
the  most  abundant  is  mountain  blue-joint  {Calamagrostis  canadensis 
acuminata)^  a  near  relative  of  the  common  blue  joint,  which  it  replaces 
In  the  higher  altitudes.  It  produces  a  large  amount  of  excellent  bay 
in  the  wet,  sandy  or  gravelly  valleys  along  the  mountain  streams,  and 
usually  occurs  at  an  altitude  of  from  5,000  to  8,000  feet  in  the  North, 
but  ascends  to  10,000  or  rarely  to  11,000  feet  in  Colorado.  In  northern 
Wyoming  and  central  and  southern  Montana  it  makes  an  enormous 
development  in  the  rich,  moist  soil  of  some  of  the  mountain  parks, 
frequently  covering  areas  several  acres  in  extent  with  a  dense  growth, 
reaching  a  height  of  3J  or  4  feet. 

Northern  blue  joint  or  LangsdorflTs  reed-bent  (Calamagrostis  langs- 
dorffii)  is  often  found  growing  along  with  mountain  blue  joint  and  has  a 
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similar  range,  bnt  is  much  less  abundant  and  has  ratber  bigber  alti- 
tudiual  limits.  In  localities  where  it  is  plentiful  it  is  highly  prized  by 
stockmen,  by  whom  it  is  often  called  *'purpletop"  on  account  of  the 
prevailing  color  of  the  inflorescence.  It  is  much  more  common  to  the 
northward,  being  but  rarely  found  as  far  south  as  Colorado,  and  then 
only  in  the  higher  mountains. 

Other  blue  joints  deserving  special  mention  are  Scribner's  blue  joint 
(Calamagrostis  scrihneri)  and  Suksdorf's  blue-joint  (0.  stiksdorfii). 
Both  are  northern  in  distribution,  the  latter  being  found  in  this  region 
only  in  central  and  western  Montana  and  most  abundant  west  of  the 
Continental  Divide,  and  the  tormer  reaching  down  into  central  or  rarely 
into  southern  Wyoming  and  Colorado.  Both  have  an  altitudinal  range 
of  about  3,000  feet,  seldom  occurring  below  6,000  feet  or  above  8,000 
feet  in  Wyoming  and  Montana.  SuksdorPs  blue  joint,  although  reach- 
ing its  best  development  in  the  moist  land  of  the  valleys,  is  often  found 
on  the  drier  ridges  and  mountain  sides. 

NATIVE  PASTUBE  0BASSES. 

Naturally  much  the  greater  portion  of  the  grass  land  is  used  for 
grazing.  At  the  present  time  nearly  all  the  land  not  under  irrigation 
is  used  for  this  purpose.  This  includes  by  far  the  larger  part  of  the 
upland  prairies,  the  bad  lands,  the  broken  foothill  country,  and  the 
accessible  mountainous  country. 

Some  of  these  pasture  lands,  notably  those  in  the  mountains  and 
higher  foothills,  can  be  used  during  only  a  portion  of  the  year,  but  the 
remainder  are  grazed  through  the  entire  year.  In  some  localities  cer- 
tain portions  of  the  range  are  protected  during  the  growing  season  in 
order  that  the  grass  may  make  a  good  growth  and  furnish  forage  for 
fall  and  winter  grazing.  Sometimes  the  stock  is  kept  from  these  areas 
by  fencing,  but  often  the  ranchmen,  by  common  consent,  keep  the 
stock  on  other  ranges  during  the  summer,  and  bring  it  to  the  protected 
areas  only  when  forced  to  do  so  by  the  approach  of  severe  winter 
weather.  In  localities  where  the  meadow  lands  and  winter  pastures 
are  fenced  in,  the  open  range  is  usually  in  very  bad  condition.  Every 
ranchman  is  eager  to  get  his  ^^  share  ^  of  the  open  and  free  range,  and 
naturally  turns  out  all  his  stock  during  the  summer.  As  a  result, 
the  grasses  and  better  forage  plants  are  eaten  up  or  trampled  into 
the  ground  before  the  end  of  the  season.  What  wonder  that  the 
grasses  are  dying  out  on  the  open  range !  The  wonder  is  that  they 
have  survived  as  long  as  they  have.  During  the  past  season,  while 
making  wagon  trips  through  the  Belle  Fourche  and  Big  Horn  Basin 
countries,  it  was  often  necessary  to  drive  many  miles  in  order  to  find 
sufficient  pasturage  for  the  team.  All  the  grass  lands  not  under  fence 
were  picked  bare  in  July  and  August,  and  it  was  impossible  to  get 
feed  along  the  trail  except  by  obtaining  permission  of  the  ranchers  to 
camp  inside  the  inclosures.     Of  course  the  grasses  are  being  pre- 
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served  within  the  fenced  areas,  but  these  compose  but  a  relatively 
small  x>art  of  the  total  pasture  lands,  and  the  ^^etall-you-can  system  is 
rapidly  and  certainly  ruining  the  open  range.  In  parts  of  the  range 
region  the  scarcity  of  stock  during  the  past  few  years,  together  with  a 
few  favorable  growing  seasons,  has  allowed  the  grasses  to  recuperate 
somewhat,  but  already  the  stockmen  are  beginning  to  increase  their 
herds  in  order  to  be  able  to  take  advantage  of  the  anticipated  rise  in 
prices  of  beef  cattle,  mutton,  and  wool,  and  there  is  danger  that  those 
lauds  not  already  overstocked  will  soon  be  so  unless  something  can  be 
done  to  convince  these  stockmen  of  the  shortsightedness  of  such  a 
policy. 

In  the  higher  foothills  and  mountains  the  pasturage  is  generally  in 
good  condition — much  better  than  on  the  prairies.  There  are  two  prin- 
cipal reasons  for  this.  In  the  first  place,  there  is  usually  a  good  supply 
of  moisture,  and  in  the  second  place,  the  lands  can  be  grazed  during 
only  a  portion  of  the  year  on  account  of  the  heavy  snowfall.  As  the 
lands  can  be  grazed  for  but  four  or  five  months  of  the  year  at  the  out- 
side, there  is  a  long  period  during  the  early  part  of  the  season  when 
the  grasses  make  a  considerable  growth,  so  that  they  are  already  well 
along  in  the  season's  development,  sometimes  maturing  seed,  before 
grazing  begins. 

OBA8SB8  OF  THE  PLAINS. 

Out  on  the  open  ranges  of  the  plains,  however,  there  are  few  locali- 
ties in  which  the  pasturage  is  anything  like  as  good  as  in  former  years. 
Leading  stockmen  from  nearly  all  parts  of  the  plains  region  estimate 
that  the  stock-carrying  capacity  of  the  pasture  lands  has  been  reduced 
on  the  average  from  40  to  50  per  cent  in  the  last  ten  or  fifteen  years. 
The  real  reason  for  this  is  overstocking.  The  real  stock-carrying 
capacity  of  a  given  area  of  pasture  lands  is  the  amount  of  stock  that 
can  safely  be  grazed  on  it  during  a  dry  or  unfavorable  season;  and  if 
these  lands  are  to  be  kept  in  proper  condition  this  limit  should  never 
be  exceeded  except  i)erhaps  temporarily  during  particularly  favorable 
seasons;  and  the  number  of  stock  should  be  reduced  as  soon  as  it  is 
seen  that  the  grasses  are  being  grazed  too  closely.  Under  the  present 
system,  or  rather  lack  of  system,  of  controlling  the  open  grazing  lands, 
it  is  hardly  to  be  expected  that  the  ranchman  will  do  otherwise  than  to 
continue  to  try  to  get  his  "  share"  of  the  forage  on  the  open  range,  and 
in  so  doing  will  continue  to  add  to  its  already  overburdened  condition. 

There  are  many  thousands  of  acres  of  the  public  lands  in  this  region 
that  are  of  more  value  for  grazing  than  for  any  other  purpose,  and  in 
view  of  their  importance  and  of  the  great  danger  of  permanent  injury 
resulting  from  the  present  methods  of  grazing  it  would  seem  urgent  that 
some  rational  system  of  controlling  them  should  be  devised  and  adopted 
at  once. 

All  the  native  grasses  are  grazed  by  stock  to  a  greater  or  less  extent, 
bat  many  kinds  are  too  small  to  afford  much  forage;  others  are  too 
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coarse  and  woody,  or  otherwise  unpalatable,  to  be  of  much  value;  and 
still  others,  while  affording  nutritious  forage,  are  of  most  value  for  hay, 
and  have  been  considered  in  the  preceding  pages  of  this  report  under 
the  discussion  of  the  native  meadow-grasses. 

The  principal  pasture  grasses  of  the  dry  plains  region  are  the  gramas 
{Bontelotui  spp.),  buffalo-grass  (Bulbilis  dactyloides)^  wheat  grasses, 
already  discussed  under  meadow-grasses,  prairie  June-grass  (Koeleria 

cri8tata)y  and  needle-grasses 
( Stipa  spp. ).  Other  grasses  of 
considerable  value  for  graz- 
ing, but  of  more  or  less  local 
distribution,  are  Indian  millet 
(Eriocoma  cuspid^ita),  rush- 
grasses  {Sporobolus  spp.), 
Montana  sand-grass  ( Calama- 
grostis  fnontanensis)^  salt- 
grass  (Distichlis  spicata)^  and 
several  of  the  bunch-grasses 
and  wild  ryes  already  men- 
tioned. 

There  are  three  gramas 
found  in  this  region,  and  all 
are  valuable  pasture  grasses. 
The  best,  and  by  far  the  most 
abundant,  is  blue  grama 
[Bouteloua  oligostachya). 
(See  fig.  17.)  It  is  one  of  the 
most  generally  distributed 
grasses  of  the  prairies,  and 
also  occurs  in  considerable 
quantities  on  the  higher 
bench  lands  and  mesas,  in 
the  foothills,  and  in  dry  soil 
here  and  there  in  the  lower 
mountain  valleys.  Every- 
^  where  it  is  regarded   as  an 

no.  n.-Blne  grama  (BoutOoua  oUgoHachya) :  a,  empty     p^p^ft^in^l v    valiiJihlA    OTaaa 
gliime8ofa8pikelet;6,8pikeletwiththeemptyglumee      exceeuingiy    VaiUaOie    graSS 

removed.  for  both  summcr  and  winter 

pasturage,  but  particularly 
for  the  latter,  vying  with  buffalo-grass  for  first  place.  At  the  present 
time  it  is  probably  of  greater  actual  value  on  account  of  its  more  general 
occurrence,  greater  yield  of  forage,  and  greater  ability  to  hold  possession 
of  the  soil  under  excessive  pasturing  and  extreme  drought.  In  the  rather 
loose,  sandy  soil,  so  common  to  the  prairies  of  this  region,  blue  grama 
forms  closely  sodded  areas  of  varying  extent  which,  on  account  of  the  pur- 
plish color  of  the  foliage,  stand  out  in  strong  contrast  to  the  prevailing 
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I>ale  color  of  the  remaining  grass  vegetation.    Often  these  areas  may  be 
found  alternating  with  similar  areas  of  the  much  paler  buffalo- grass,  and 
the  checkerboard  appearance  thus  given  to  the  prairie  is  peculiarly  strik- 
ing.   Although  primarily  a  pasture  grass,  blue  grama,  under  favorable 
conditions  of  soil  and  moisture,  makes  a  fine  growth  of  leafage  suffi- 
cient to  afford  a  good  yield  of  hay  of  a  very  fine  quality.    Under  ordi- 
nary conditions,  however,  this  grass  cures  so  well  on  the  ground  that 
stockmen  prefer  to  use  it  for 
winter    pasturage    rather 
than  go  to  the  trouble  of 
putting  up  the  hay. 

Black  grama  [Bouteloua 
hirsuta)  is  much  more  local 
in  distribution  than  blue 
grama,  to  which  it  is  very 
similar  in  appearance  and 
habit  of  growth.  It  is  con- 
fined largely  to  rather  lim- 
ited areas  on  sandy  or  grav- 
elly knolls  and  hillsides,  and 
is  valuable  chiefly  because 
it  thrives  in  these  poor  soils, 
furnishing  considerable  pas- 
turage where  but  few  other 
grasses  can  do  more  than 
simply  exist. 

The  third  grama  found  in 
this  region    that    deserves 
special   mention   is  tall   or 
side-oats  grama  {Bouteloua 
curtipendula).    (See  fig.  18.) 
It  is  a  larger    grass  than 
either  of  the  foregoing,  and, 
while  occurring  throughout, 
is  more  abundant  in  the  rich 
prairie  soil  of  the  eastern 
portion    of   the  region.    It 
produces  a  fine  growth   of 
long,  slender  leaves  and  on  good  soil  makes  a  good  yield  of  hay.    In 
Nebraska  and  the  Dakotas,  where  this  grass  is  very  abundant,  it  is 
regarded  as  of  more  value  for  hay  than  for  pasturage,  as  it  yields  well, 
and  the  tough,  rather  harsh  leaves  are  more  readily  eaten  by  stock  as 
hay  than  when  in  the  fresh  state.    In  the  principal  range  region,  how- 
ever, the  grass  is  seldom  present  in  the  meadows  in  much  quantity,  and 
on  the  drier  soils  the  growth  is  not  sufficient  for  hay;  but  it  cures  well 
on  the  ground  and  is  readily  eaten  by  range  stock  which  are  more 
accustomed  to  feeding  on  harsh  herbage. 


0/ 
Fio.  18.— Tall  or  ftide-oats  grama  {Bouteloua  curtipendula): 
a,  one  of  the  short  spikes ;  b,  a  spikelet ;  c,  a  spikelet 
with  the  outer  empty  glumes  removed. 
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There  is  no  other  grass  which  has  a  reputation  for  excellence  for  both 
summer  and  winter  pasturage  equal  to  that  of  buffalo- grass.  However, 
not  all  of  the  praise  bestowed  upon  this  grass  really  belongs  to  it,  for 
the  gramas  are  often  confused  with  it,  and  to  them,  particularly  to  blue 
grama,  belongs  much  of  the  credit  given  to  bufifalo-gi'ass  in  many  parts 
of  the  range  region.  In  the  minds  of  many  ranchmen  "buffalo- grass" 
includes  blue  grama  and  black  grama  as  well  as  the  true  buffalo-grass 
{Bulbilis  ddctyloides)^  while  in  the  minds  of  others  grama  or  '*  gram- 
mer,'^  as  it  is  often  pronounced,  includes  all  three. 

However,  there  is  no  doubt  of  the  great  value  of  the  true  buffalo- 
grass  for  pasturage.  That  it  is  one  of  the  most  palatable  of  native 
grasses  is  shown  by  the  fact  that,  with  plenty  of  other  grasses  on  every 
hand,  stock  will  keep  it  eaten  close  to  the  ground,  and  this  is  probably 
the  reason  that  it  is  one  of  the  first  grasses  to  be  killed  out  in  over- 
stocked ranges.  It  is  reported  to  have  practically  disappeared  from 
many  places  where  it  was  formerly  one  of  the  commonest  species,  but 
while  this  is  no  doubt  true  of  some  localities,  it  is  certainly  not  true  of 
all.  Examination  has  shown  that  it  is  still  quite  abundant  in  some  of 
these  localities,  but  is  easily  overlooked,  as  it  is  kept  grazed  so  closely 
that  it  is  seldom  able  to  make  enough  development  to  show  its  charac- 
teristic habit  of  growth,  much  less  to  bloom  and  mature  seed. 

The  wheat-grasses  usually  furnish  a  larger  percentage  of  the  pastur- 
age on  the  prairies  than  is  generally  supposed.  The  most  valuable 
varieties  for  grazing  are  provided  with  underground  stems  or  root- 
stocks,  which  run  along  a  short  distance  below  the  surface  and  at  fre- 
quent intervals  send  up  erect  branches,  either  bearing  only  tufts  of 
leaves  or  more  rarely  producing  *' heads."  When  too  closely  grazed,  or 
during  unfavorable  seasons,  much  of  the  growth  of  the  plant  is  made  by 
these  underground  stems  and  very  few,  if  any,  fertile  branches  are  devel- 
oped. On  this  account  many  people  have  an  idea  that  these  grasses 
grow  only  once  in  every  two  or  three  years,  when  as  a  matter  of  fact  the 
actual  yield  of  forage  may  be  almost  as  much  for  an  "off"  year  as  for 
any  other.  Although  regarded  primarily  as  meadow  or  hay  grasses, 
the  wheat-grasses  furnish  a  large  part  of  the  pasturage  throughout  the 
entire  range  region,  and  on  the  more  strongly  alkaline  soils  are  often  the 
only  grasses  of  any  value  to  be  found  at  all. 

The  needle-grasses  (Stij^a  spp.)  are  among  the  most  conspicuous 
members  of  the  grass  vegetation  of  the  plains  and  lower  mountains  and 
foothills.  All  produce  a  relatively  large  amount  of  leafage,  which  makes 
an  excellent  quality  of  forage.  During  the  late  summer,  when  the  seed 
is  maturing,  some  of  the  needle-grasses  cause  much  trouble  and  often 
severe  injury  to  stock,  particularly  to  sheep,  as  the  sharp-xx>in^^ 
needles  or  "  spears"  work  into  the  flesh  of  the  animals,  making  painful 
sores  and  sometimes  causing  the*death  of  the  animal.  In  some  of  the 
best  forage-producing  species  the  "spears"  are  very  blunt,  and  hence 
do  little  or  no  damage.    Where  the  range  is  kept  closely  grazed  the 
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plants  seldom  seed  in  snfficieDt  quantity  to  be  troublesome.  As  soon 
as  the  seed  ripens  the  "spears"  fall  and  work  int<^  the  soil,  so  that  these 
grasses  can  be  used  for  hay  or  late  grazing. 

The  common  needle-grass  (Stipa  comata)  of  this  region  is  valuable  for 
both  hay  and  pasturage.  On  poor  rocky  or  gravelly  soils,  where  it  is 
one  of  the  characteristic  si)ecies  (see  fig.  19),  it  affords  a  large  amount 
of  pasturage,  and  on  the  rich  prairie  soils  it  makes  a  good  yield  of  hay 
which  is  considered  by  many  ranchmen  to  be  equal  in  quality  to  "blue- 
stem"  or  wheat- grass  hay.  Here  in  the  range  region  it  takes  the  place 
of  porcupine-grass  (Stipa  9partea),  so  abundant  in  the  Lower  Missouri 
Valley  region,  bat  which  only  occurs  in  any  considerable  quantity  along 


Fio.  10.— A  bit  of  the  "  range  "  in  N.  E.  Wyoming.    (Photographed  by  David  Griffiths.) 

the  eastern  limits  of  the  range.  In  some  parts  of  the  range,  as  for 
example  in  some  localities  of  central  and  northern  Wyoming,  the  com- 
mon needle-grass  sometimes  composes  the  entire  grass  vegetation  of 
the  sagebrush  prairies. 

Another  of  the  needle-grasses  common  in  some  of  its  many  forms  in 
this  region  is  that  most  commonly  known  as  feather  bunch-grass  (Stipa 
viridula).  This  is  usually  found  in  rather  dry  sandy  soil,  and  forms 
dense  tufbed  masses  of  leaves  and  stems,  which  afford  good  grazing. 
On  account  of  its  very  blunt-pointed  *' spears"  it  seldom  does  any  dam- 
age to  stock  and,  as  it  endures  close  feeding  well,  it  is  one  of  the  most 
desirable  of  the  needle-grasses  for  grazing.  Because  of  its  densely 
tufted  habit  of  growth  and  less  luxuriant  production  of  root  leaves  it  is 
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of  lessvalae  for  hay  than  common  needle-grass.  Nelson's  needle- grass 
{Stipa  nelsoni)  and  purple- top  ueedle- grass  (8tipa  minor)  are  also  of 
value  for  pasturage,  but  both  belong  more  properly,  perhaps,  to  the 
higher  altitudes.    On  the  Big  Horn  ranges,  at  about  8,000  feet  altitude^ 

purple-top  needle-grass  is  an 
important  pasture  grass  and 
is  also  frequently  cut  for  hay. 
Sleepy- grass  (Stipa  vaseyi) 
is  quite  abundant  in  the  south- 
ern part  of  the  eastern  Rocky 
Mountain  region.    It  takes  its 
common  name  from  the  fact 
that  in  some  localities  it  is 
thought   to   have  a  narcotic 
effect  upon  stock  eating  it.  It 
is  a  coarse-growing  grass,  and 
the  forage  could  hardly  be  very 
palatable  in  any  event.    How- 
ever, in  times  of  scarcity  of 
pasturage  it  is  quite  closely 
grazed,  in  central  Colorado  at 
least,  but  whether  with  any  ill 
effects  has  not  been  definitely 
ascertained.    It  is  possible 
that  the  narcotic  principle  is 
not  everywhere   produced  in 
injurious  quantities. 

One  of  the  best  early  pas- 
ture grasses  on  the  range  is 
prairie  June-grass  (Koeleria 
cristata).  (See  fig.  20.)  It  is 
widely  distributed,  fiourishes 
on  a  variety  of  soils^  and  is 
one  of  the  earliest  grasses  to 
afford  pasturage  on  the  prai- 
ries. It  has  a  tufted  habit  of 
growth  and  seldom  exceeds  a  foot  in  height  on  the  dry  prairies,  but  in 
moist  valleys  it  frequently  reaches  2  feet  or  more  and  affords  an  excel- 
lent quality  of  hay.  It  matures  its  seed  early  and  then  dries  up,  fur- 
nishing but  little  fresh  pasturage  afterwards  unless  well  watered.  It 
usually  seeds  heavily.  Stockmen  regard  it  as  one  of  the  most  valuable 
native  pasture*  grasses  because  of  its  earliness  and  palatability.  To 
many  it  is  known  as  wild  or  prairie  timothy,  because  of  its  external 
resemblance  to  the  common  cultivated  timothy. 

One  of  the  most  common  and  valuable  <^  bunch-grasses"  on  the  plains 
is  Poa  buckleyana.    It  is  most  abundant  on  the  high  elevated  plains  and- 


Fio.  20.— Prairie  June-graas  (Koeleria  eristata):  a, 
empty  glnmeA;  6,  the  two  floreto  raised  above  the 
empty  glames. 
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bench  lands  nearer  the  mountains,  and  is  nsnally  accompanied  by 
prairie  Junegt^ass,  blue  grama,  and  some  of  the  wheat-grasses.  It 
is  not  as  early  as  prairie  June-grass,  but  affords  a  larger  amount  of 
forage  and  is  much  better  for  winter  pasturage.  It  has  a  very  wide 
distribution  in  the  Bocky  Mountain  region  and  is  represented  by 
a  great  variety  of  forms,  some  of  which,  as  already  mentioned  in 
another  connection,  are  valu- 
able hay  producers. 

In  x>oor  sandy  soil,  or  in  that 
containing  a  large  percentage 
of  alkali,  the  rush -grasses 
{Sporobolus  spp«)  are  impor- 
tant pasture  grasses.  They 
are  all  rather  harsh  and  un- 
palatable and  are  valuable 
chiefly  because  they  thrive  in 
soil  that  will  pioduce  none  of 
the  better  grasses.  When  for- 
age is  plentiful,  stock  will  not 
eat  them  to  any  great  extent, 
and  the  plants  soon  become 
tough  and  woody,  but  during 
seasons  of  scarcity  these  grasses 
are,  like  others,  kept  closely 
grazed  throughout  the  season 
and  are  tenderer  and  more 
palatable  During  the  past 
season  a  number  of  extensive 
pastures  were  observed  in  the 
Big  Horn  Basin  composed 
almost  exclusively  of  fine-top 
rush-grass  or  salt-grass  {Sporo- 
bolus  airaides).  (See  fig.  21.) 
These  pastures  were  in  alkali 

bottoms  and  old  lake  beds,  and         Fio.  21.-.Fiiie-top  ealt-grass  {Sporobolus  atroidM). 

were    almost  the  only  grass- 
covered  areas  of  any  consequence  in  that  locality.    They  were  grazed 
by  horses  principally,  and  were  reported  to  be  improving  with  con- 
tinual pasturing.    This  grass  is  most  abundant  in  the  southern  pprtion 
of  the  region,  though  occurring  throughout. 

Among  other  rush-grasses  of  general  occurrence  in  this  region  are 
rough-leafed  salt-grass  {Sporobolus  asperifolius)^  a  characteristic  "bad- 
land  ^  grass;  sand  rush-grass  (S.  cryptandrtts),  often  abundant  in  sandy 
prairies  and  river  bottoms;  and  prairie  rush-grass  (8.  depauperatus). 
There  are  two  forms  of  the  last  occurring  in  this  region;  one  found 
chiefly  in  dry  soil  of  prairies  and  hillsides,  too  small  to  be  of  much  value 
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for  forage,  and  the  other  in  moist,  more  or  less  alkaline  bottom  land, 
tall  and  slender  and  producing  a  greater  amount  of  forage. 

Another  grass  abundant  throughout  this  region  in  strongly  alkaline 
soils,  but  of  little  value  except  in  times  of  scarcity  of  forage,  is  the 
common  salt-  or  alkali-grass  {Distiehlis  spicata).  (See  fig.  22.)  A  Ithough 
often  producing  a  great  deal  of  leafage,  it  is  harsh  and  unpalatable  and 
is  refused  by  stock  as  long  as  other  grasses  are  to  be  obtained.    Sheep 

eat  it  more  readily  than  other 
stock.  It  is  abundant  in  the 
bad- land  regions,  and,  as  better 
grasses  are  usually  scarce  there, 
it  is  sometimes  cut  for  hay.  In 
localities  where  the  land  is  be- 
coming <<  alkalied  "  through  im- 
proper irrigation,  this  grass  is 
spreading  rapidly  and  often  be- 
comes quite  a  pest. 

Montana  sand-grass  (CoUor 
magrostis  montanensis)  is  the 
only  representative  of  this 
genus  that  is  of  much  impor- 
tance as  a  pasture  grass  on  the 
dry  prairies  and  foothills.    Its 
distribution  is  rather  local,  but 
.      where  it  does  occur  in  any 
jl     quantity  it  is  &  valuable  giaaa^ 
I"     It   thrives   on   sterile,  sandy 
prairies     and     hillsides     and 
produces  a  large   amount  of 
leaves.    It  cures  well  on  the 
i  ground,  and  hence  affords  good 

£      winter  pasturage.    It  has  not 

been    reported    south   of  the 

Big  Horn  Basin,  in  Wyoming, 

^  ^  where  it  was  found  the  past 

Fio.22.-sait-gra88(ix*ei.«w,pi.ato).  ^^^^  ^^  Considerable  abund- 

ance, particularly  along  the 
Gray  Bull  Eiver,  on  the  west  side  of  the  basin.  It  was  first  observed 
in  quantity  at  about  5,000  feet  altitude,  growing  on  dry,  sandy  flats  and 
bluffs,  continued  plentiful  up  to  about  7,000  feet  and  then  gradually 
became  less  and  less  common,  disappearing  entirely  at  8,000  feet. 

GRASSES  OF  THE   FOOTHILLS   AJO)   MOUNTAINS. 

The  grasses  of  the  lower  foothills  differ  but  little  from  those  of  the 
plains.  The  sod-forming  species  become  more  confined  to  the  valleys 
and  the  ^^ bunch"  grasses  become  more  and  more  conspicuous  on  the 
bluffs  and  hillsides.     As  the  higher   foothills  and    mountains   are 
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approached,  however,  changes  in  the  grass  flora  become  apparent. 
The  gramas  and  wheat-grasses  of  the  plains  are  replaced  by  "bunch- 
grasses^  of  various  kinds,  sheep  fescue  (Festuca  ovina)^  and  mountain 
whea^grass  {Agropyron  violaceum) ;  brome-grasses  become  more  abun- 
dant; the  common  needle-grass,  porcupine-grass  and  feather  bunch- 
grass  give  way  to  Tweedy's  needle-grass  (8tipa  tweedyi)^  Nelson's 
needle-grass  [8.  nelsani)^  and 
purple- top   needle-grass   {8. 
minor)',  wild  .oat-grasses, 
meadow  or  spear-grasses,  and 
tussock-grass  become  plenti- 
ful; and  mountain  blue  joint 
takes  the  place  of  common 
blue  joint  and  yellow-top. 

In  the  dry  soils  of  the 
higher  foothills  and  moun- 
tains the  most  imi>ortant  pas- 
ture grasses  are  the  "bunch 
grasses''  and  the  oat-grasses. 
The  fonner  term  is  a  very  gen- 
eral one,  and  as  used  on  the 
range  includes  a  great  many 
different  kinds  of  grasses. 
For  example,  in  Colorado 
" bunch-grass "  probably 
most  often  means  one  of  the 
fescues  (Festuca  80<ibr€lla)j 
more  properly  called  buffalo 
bunch- ^ass;  in  Wyoming 
and  Montana  the  term  is 
probably  most  often  applied 
to  the  three  Poas  mentioned 
under  the  discussion  of  mea- 
dow-grasses, but  is  also  often 
applied    to   certain  of    the 

fescues,     as     sheep    fescue—  no.  28.-King'8  fescue  (FM«««a  Wn^^i). 

often    also   called   "deer 

grass'' — and  King's  fescue  {Festuca  kingii)  (see  fig.  23),  the  northern 
representative  of  buffalo  bunch-grass.  Some  of  the  wheat  grasses 
{Agropyron  dfoe^-gens  and  A.  vaseyi)  are  also  "bunch  grasses,"  but 
as  a  rule  some  modification  of  the  term  is  used  in  designating  them, 
as  wire  bunch-grass  or  bunch  wheat-grass.  All  the  above-mentioned 
grasses  are  valuable  as  forage  producers  and  are  widely  distributed, 
most  of  them  occurring  over  all  or  at  least  a  large  portion  of  the  east- 
ern Uocky  Mountain  region.  In  the  higher  altitudes  sheep  fescue, 
the  bunch-grass  Poos,  and  the  wild-oat  grasses  furnish  most  of  the 
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pasturage  in  the  dry  parks  and  open  places.  The  mountain  form  of 
prairie  June-grass  (Koeleria  cristata)  is  often  sufficiently  abundant  to 
form  a  large  part  of  the  pasturage  in  such  places. 

In  the  moister  soils  the  pasturage  is  furnished  by  the  grasses  men- 
tioned in  the  discussion  of  mountain  meadows,  supplemented  by  vari- 
ous additional  species  of  more  local  occurrence  or  of  less  vigorous 
growth,  and  hence  of  less  value  as  forage  producers. 

Among  such  additional  species  might  be  mentioned  downy  oat-grass 
[Trisetum  suhspicatum  molU)y  American  oat-grass  {Avena  americana), 
and  a  variety  of  Oalifomiau  oat- grass  (Banthonia  califomica  unispicata). 
The  first  is  an  abundant  and  widely  distributed  grass,  flourishing  in  a 
variety  of  soils,  but  most  commonly  found  in  rather  moist  open  wood- 
lands and  edges  of  thickets.  American  oat- grass  is  rather  local  in  dis- 
tribution, is  seldom  found  below  an  altitude  of  6,000  feet  in  Montana 
and  Wyoming  or  about  7,500  in  Colorado,  and  is  most  abundant  in  the 
upper  part  of  the  eastern  Bocky  Mountain  region.  It  usually  occurs 
in  rather  dry  bottoms  or  on  hillsides,  and  when  plentiful  affords  much 
good  forage.  The  variety  of  Galifomian  oat-grass  is  smaller  than  the 
species  and  is  generally  found  on  dry  ridges  and  hillsides,  while  the 
species  occurs  in  rather  moist  meadows.  It  is  quite  abundant  in  por- 
tions of  Wyoming  and  western  Montana  and  is  regarded  as  a  good 
pasture  grasd,  to  some  extent  taking  the  place,  in  high  altitudes,  occu- 
pied by  blue  grama  on  the  plains. 

NATIVE  CLOVERS,  VETCHES,  AND  LUPINES. 

The  eastern  Bocky  Mountain  region  is  well  supplied  with  native 
leguminous  plants,  many  of  which  are  of  great  value  for  hay  and 
pasturage.  Some  are  unpalatable  and  are  seldom  eaten  by  stock,  and 
a  few  are  injurious  when  eaten  in  any  considerable  quantity,  due  to 
certain  poisons  or  other  active  principles  contained  in  them.  In  the 
three  States  included  in  this  report  there  are  more  than  a  dozen  native 
clovers,  eight  or  ten  native  vetches  and  vetchlings,  at  least  fifty  milk- 
vetches  or  rattleweeds,  two  bush-peas,  a  dozen  or  more  lupines,  and  a 
host  of  other  legumes. 

THB  CLOVERS. 

The  native  clovers  are  found  chiefly  in  the  mountains  and  at  compar- 
atively high  altitudes.  Some  of  them  are  too  rare  and  others  too  small 
to  be  of  much  value  for  forage,  but  the  majority  are  valuable,  and  four 
or  five  are  of  sufiicient  importance  to  warrant  careful  experimentation 
as  to  theii*  possible  use  as  cultivated  crops.  From  their  appearance 
and  thriftiness  under  natural  conditions  or  in  irrigated  native  meadows 
it  would  certainly  seem  probable  that  several  of  them  would  prove  of 
great  value  for  cultivation,  especially  in  the  higher  altitudes^  where 
alfalfa  and  the  common  clovers  can  not  be  successfully  grown. 

AmouR  the  most  important  of  these  native  clovers  are  Beckwith's 
clover  {Trifolium  beckwithii),  long-stalked  clover  (T.  longipes)^  moon- 
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taiD  red  clover  (T.  meg(icephalum\  Parry's  clover  (T.  parryi),  silky 
dwarf  clover  (T.  dasyphyllum),  woolly-beaded  clover  (T.  eriocephalum)^ 
and  Haydeu's  clover  ( T.  haydeni).    Of  these,  the  first  three  are  proba- 
bly the  most  valuable.    Beckwith's  clover  has  the  lowest  altitudinal 
limit.    It  is  abundant  in  rich  meadows  in  some  localities  in  southwest- 
ern Montana  at  an  altitude  of  about  5,000  feet,  and  extends  as  far 
to  the  eastward  as  the  Sioux  Valley  in  South  Dakota,  where  it  is 
frequently  abundant,  though  rather  local  in  distribution.     It  makes 
a  very  fine  growth  in  the  rich  irrigated  meadows  in  Montana,  and 
is  regarded  as  a  valuable  bay  plant.    In  South  Dakota  it  is  found 
along  rather  dry  swales  and  creek  bot- 
toms and  affords  a  considerable  amount 
of  pasturage,  and  under  more  favor- 
able conditions  becomes  large  enough 
to  be  cut  for  bay.    It  seems  to  endure 
drought   quite  well,  better  than  the 
common  red  clover,  and  is  well  worthy 
of  experimentation.    On  account  of  the 
similarity  of  the  flower  heads  to  those 
of  the  common  clover,  it  is  sometimes 
called  '*  wild  red  clover.'' 

Long-stalked  clover  is  one  of  the 
commonest  of  the  clovers  native  to  this 
region,  and  has  a  wide  distribution,  ex- 
tending from  southern  Colorado  along 
the  Rocky  Mountains  to  British  Amer- 
ica and  west  to  the  Pacific  Slope.  It 
is  seldom  found  below  an  altitude  cor- 
responding to  6,000  feet  in  southern 
Colorado.  It  is  at  its  best  near  the  up- 
permost limit  for  alfalfa,  and  is  often 
found  in  quantity  up  to  9,000  feet  alti- 
tude. It  is  a  slender,  narrow-leafed 
plant,  usually  a  foot  or  more  in  heigbt, 
with  pale^  cream-colored  or  purplish 
flowers.  It  is  highly  prized  as  a  forage 
plant  by  stockmen,  by  whom  the  pale-flowered  variety  is  sometimes 
called  **wild  white  clover."  It  makes  a  fine  growth  in  irrigated  mead- 
ows and  deserves  to  be  given  a  trial  under  cultivation. 

Woolly-beaded  clover  has  mucb  the  appearance  of  long-stalked 
clover,  and  occurs  in  similar  situations,  but  seems  to  have  a  more  lim- 
ited distribution,  and  is  chiefly  confined  to  the  region  west  of  the 
Continental  Divide. 

Mountain  red  clover  (see  fig.  24)  is  one  of  the  most  robust-growing 
native  sorts  found  in  the  Eocky  Mountain  region.  The  flower  heads 
are  large  and  showy,  and  the  leaves  are  composed  of  from  five  to  seven 
leaflets,  instead  of  three,  as  is  the  case  with  the  other  clovers  of  the 


Fio.  24.— Mountain  red  clover  (Tr\folium 
mtgcicephalum) . 
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region.  It  produces  stoat,  deep-growing  roots,  and  has  many  other 
qaalities  commending  it  to  the  attention  of  the  experimenter.  Like 
the  preceding,  it  is  most  widely  distributed  on  the  west  side  of  the 
Continental  Divide. 

The  other  clovers  mentioned  in  the  preceding  list  are  all  rather  small 
and  are  of  especial  value  only  as  pasturage.  The  most  important  are: 
Parry's  clover,  generally  distributed  in  the  central  Rocky  Mountain 
region,  and  most  abundant  at  an  altitude  of  from  10,000  to  13,000  feet; 
silky  dwarf  clover,  likewise  occurring  in  the  central  Bocky  Mountain 
region,  but  with  lower  altitudinal  limits  and  growing  on  drier  soil 
than  Parry's  clover;  and  Hayden's  clover,  occurring  in  moist  soil  firom 
Wyoming  north  along  the  mountains  at  an  altitude  of  from  7,000  to 
10,200  feet. 

All  the  clovers  mentioned  in  the  preceding  pages  are  perennials. 
There  are  only  two  or  three  species  of  the  annual  clovers  native  to  the 
region.  Annual  red  clover  ( Tri/olium  involucratum)  is  widely  distrib- 
uted and  is  by  far  the  most  valuable  of  the  annual  sorts.  Few- flowered 
clover  (T.  pauciflorum)  is  occasionally  met  with,  and  it  is  likely  that 
small-headed  clover  (T.  microcepkalum)  may  occur  in  western  Colorado 
and  southwestern  Wyoming^  The  annual  clovers  are  all  found  at  com- 
paratively low  altitudes. 

THE  VKTCHB8  AND  VKTCHLINGS. 

Two  species  of  the  true  vetches  occur  in  this  region  and  both  are  of 
value  for  forage.  American  vetch  ( Vicia  amerieana)  is  found  in  rich, 
moist  meadows  and  open  thickets,  and  is  regarded  as  a  valuable  native 
forage  plant.  It  produces  long  trailing  or  climbing  vines  quite  thickly 
covered  with  leaves  and  affords  a  good  yield  of  :forage.  Narrow-leafed 
vetch  ( V.  linearis)  is  much  smaller  than  the  preceding,  occurs  in  drier 
situations,  and,  like  it,  is  distributed  throughout  the  entire  region.  It 
affords  less  forage  than  American  vetch,  and  is  less  palatable,  but 
thrives  on  soil  too  dry  for  that  species,  and  hence  replaces  it  in  many 
localities.  It  is  a  hardy,  aggressive  plant,  and  rapidly  takes  possession 
of  idle,  broken  land,  under  some  circumstances  becoming  a  weed, 
although  not  a  troublesome  one. 

The  vetchlings  are  better  represented  in  this  region  than  the  true 
vetches,  some  five  or  six  kinds  being  found,  of  which  at  least  three  are 
of  value  for  forage.  They  are  not  very  palatable  in  the  fresh  state, 
and  hence  are  of  more  importance  as  hay  plants.  The  most  valuable 
sorts  are  the  prairie  vetchlings  {Laihyrus  ornatus  and  L.  polymorphus) 
and  marsh  vetchling  (L.  palustris).  The  former  are  found  chiefly  in 
the  central  and  southern  portions  of  the  region,  while  the  latter  occurs 
throughout. 

Small  prairie  vetchling  (X.  ornatus)  is  usually  found  in  dry  prairies, 
and  in  some  parts  of  the  region,  as  in  southeastern  Wyoming,  is  very 
abundant.    It  fruits  plentifully,  and  the  seeds  are  said  to  be  edible, 
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compariDg  favorably  with  the  common  garden  pea.  The  larger  prairie 
vetchliug  {L.  polymorphus)  occurs  in  rather  moister  sitaations  than  the 
preceding  and  is  a  somewhat  more  robust  plant  with  much  larger  How- 
ers.  It  is  very  abundant  in  portions  of  central  and  southern  Colorado, 
where  it  is  regarded  as  a  valuable  elefiient  in  native  meadows. 

Marsh  vetchling  is  a  much  taller  plant  than  either  of  tlie  foregoing 
and  occurs  chiefly  in  rich,  moist  meadows  and  about  the  edges  of  thick- 
ets. It  is  frequently  sufficiently 
abandant  to  form  an  important  part 
of  the  hay,  adding  very  materially  to 
its  feeding  value.  In  some  localities 
it  is  called  "meadow  pea.'' 

Among  other  vetchlings  occurring 
in  this  region  of  more  or  less  value  as 
forage  plants  are  veiny-leafed  vetch- 
ling  {Lathyms  venosus)^  growing  usu- 
ally on  sparsely  wooded  hillsides  and 
river  banks,  and  cream-colored  vetch- 
ling  (L.  ochroleucu8)j  found  in  similar 
situations  to  the  preceding. 

One  of  the  most  valuable  legumi- 
nous plants  found  on  the  prairies  is 
Dakota  vetch  (Lotus  americanus)  (see 
fig.  25),  a  bushy  annual  growing 
throughout  the  entire  Eocky  Moun- 
tain region.  It  is  most  abundant  on 
sandy  river  bottoms,  but  also  occurs 
on  the  drier  uplands.  Stock  is  very 
fond  of  it,  either  as  pasturage  or  as 
hay.  In  the  Upper  Missouri  region 
it  is  one  of  the  most  highly  prized 
native  forage  plants,  and  the  rancher  who  has  a  good  lot  of  it  in  his 
meadows  and  pastures  considers  himself  fortunate.  As  it  is  an  annual 
it  must  be  allowed  to  mature  its  seed  and  should  not  be  grazed  too 
closely  nor  cut  too  early.  The  blooming  season  is  quite  long,  so  that 
buds,  flowers,  and  both  green  and  mature  fruits  may  often  be  seen  on 
the  plant  at  the  same  time.  As  a  rule  many  of  the  seeds  are  ripened 
before  haying  time  arrives,  and  it  is  a  common  practice  among  ranchers 
to  use  hay  racks  with  tight  bottoms  in  order  to  save  the  shattered 
seed  that  it  may  be  scattered  over  thin  places  in  the  meadows. 


Fio.  25.— Dakota  retoh  (Lotut  ameriowMU), 


THE  LUPINES. 


Although  the  wild  lupines  are  so  abundantly  represented  in  this 
region,  as  to  both  kinds  and  individuals,  they  can  hardly  be  regarded 
as  of  much  value  for  forage  from  the  fact  that  they  are  generally  so 
unpalatable  that  stock  will  seldom  eat  them  unless  forced  to  do  so  by 
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banger.  Sheep  eat  them  more  readily  than  other  stock.  Many  of  the 
species  thrive  on  dry,  rocky  soils  too  poor  to  produce  much  other  vege- 
tation, and  they  probably  do  a  great  deal  toward  improving  the  fertil- 
ity of  these  soils^  and  are  thus  indirectly  beneficial ;  but  many  ranchers 
regard  them  as  weeds,  owing  to  their  tendency  to  spread  rapidly  in 
overstocke<l  pasture  lands. 

THE  MILK- VETCHES. 

The  milk- vetches,  or  rattle- weeds,  as  some  of  them  are  called,  are 
by  far  the  best  represented  group  of  leguminous  plants  in  the  range 
region.    Of  the  numerous  sorts  some  are  valuable  forage  plants,  others 

are  too  small  to  be  of  any  value 
or  are  so  unpalatable  that  stock 
will  not  eat  them,  and  a  few — the 
so-called  "loco  weeds'' — are  in- 
jurious to  stock  under  certain  cir- 
cumstances, causing  considerable 
loss  by  killing  the  animals  eating 
them. 

The  milk-vetches  occur  on  a 
great  variety  of  soil,  from  rich, 
moist  bottom  lands  to  dry,  sterile, 
rocky,  and  gravelly  ridges,  often 
forming  a  large  proportion  of 
the  vegetation.  In  some  of  the 
species  the  fruits  are»  large  and 
fleshy  and  are  much  sought  after 
by  stock,  particularly  by  sheep. 
There  are  probably  a  great  many 
kinds  that  are  of  more  or  less 
value  as  forage  plants,  but  our 
knowledge  of  the  real  value  of 
most  of  the  species  is  very  limited 
and   reports   are   contradictory, 

FIG.  26.-Prairle   milk^etch   (Astragalus   ad«*r-      ^^^^  ^tockmen  regarding  Certain 

sorts  as  injurious,  while  others 
maintain  that  they  are  valuable  forage  plants,  stock  eating  them  with  \ 

the  best  of  results.  \ 

Among  the  most  common  and  valuable  kinds  are  bristly-fruited  milk-  i 

vetch  (Astragali^  hypoglottia)^  ground  plum  or  buffalo  pea  (A,  crassi-  ' 

carpu8)y  larger  ground  plum  {A.  mexicanii8)j  and  prairie  milk-vetch 
(A.  adsurgens),  (see  fig.  26.)  Other  species,  regarded  by  many  as  valu- 
able, are  Morton's  milk-vetch  (A.  mortoni),  zigzag  milk- vetch  (A.  flexu- 
08us)^  and  slender  milk- vetch  (A.  gracilis).  Low  milk-vetch  {A.  loti- 
florus)  and  bitter  milk- vetch  {A,  hisulcatus)  are  by  some  regarded  as 
good  forage  plants  and  by  others  as  injurious  species.    Some  years 
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ago  the  writer  observed  both  cattle  and  horses  eating  considerable 
qaantities  of  the  former  without  any  apparent  ill  effect,  but  the  latter 
is  so  bitter  and  strong-scented  that  it  would  hardly  seem  possible  that 
stock  would  eat  much  of  it. 

RUSHES  AND  SEDGES. 

These  grass  like  plants  play  no  small  part  in  the  forage  supply  and 
are  of  much  more  importance  than  is  generally  understood.  There  are 
almost  as  many  kinda  of  rushes  and  sedges  native  to  this  region  as 
there  are  grasses,  and  all  are  eaten  by  stock  to  a  greater  or  less  extent. 
Comparatively  few  kinds  grow  on  the  dry  prairies  and  hills,  most  of 
them  occurring  in  low  prairies,  meadows,  and  bogs.  Sometimes  the 
greater  part  of  the  hay  obtaineil  from  wet,  boggy  meadows  is  made  up 
of  these  plants.  They  are  particularly  abundant  in  some  of  the  moun- 
tain meadows,  frequently,  especially  early  in  the  season,  occupying 
the  land  almost  to  the  exclusion  of  the  grasses. 


There  are  at  least  six  of  the  bulrushes  that  deserve  mention  as  for- 
age plants.  These  are  meadow  bulrush  {Scirpua  atrorirens)^  salt  marsh 
bulrush  (S.  rohustus)y  river  bulrush  {S.  flunatilis)^  small-fruited  bul- 
rush {8,  microcarpm)y  prairie  bulrush  (8,  campestris)^  and  alkali  or 
chair-makeis'  bulrush  {8.  americanus).  The  best  of  these,  though  not 
necessarily  the  most  abundant,  are  river  bulrush,  meadow  bulrush,  and 
salt-marsh  bulrush.  Alkali  or  chair-makers'  bulrush  (the  former  name 
is  most  used  in  this  region)  is  one  of  the  most  abundant  species,  and,  as 
its  common  name  indicates,  occurs  on  alkali  dats  along  streams  and 
elsewhere  in  moist  soil  containing  large  quantities  of  alkali.  It  is 
tough  and  wiry,  but  is  often  eaten  by  stock  when  better  forage  is  scant. 

Of  the  spike  rushes,  common  spike-rush  (Eleocharis  palnstris)  and 
flat  stemmed  spike-rush  {E.  acuminata)  are  the  most  important.  In 
wet  meadows,  particularly  those  that  are  overirrigated,  these  rushes 
are  very  abundant,  sometimes  forming  the  larger  part  of  the  vegeta- 
tion. Some  of  the  larger  forms  of  common  spike-rush  yield  a  large 
amount  of  hay,  but  the  quality  is  much  inferior  to  that  obtained  from 
tiie  grasses. 

There  are  a  dozen  or  more  of  the  bog  rushes  found  in  the  eastern 
Rocky  Mountain  region.  All  are  tough  and  wiry  and  afford  an  inferior 
quality  of  forage,  but  a  number  of  them  are  sufficiently  abundant  to 
form  a  large  part  of  the  vegetation  in  some  of  the  native  meadows. 
The  species  most  frequently  found  are  slender  bog  rush  {Juncus  tenni8)y 
Torrey's  bog  rush  (J.  torreyi),  Baltic  bog  rush  {J.  baltints),  knotted  bog 
rush  {J,  nodo8U8)j  Xevada  bog  rush  (J,  n€vadeims)j  and  mountain  bog 
rush  (J,  xiphioides  montanus). 
20013— No.  12 5 
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SEDGES. 

The  list  of  sedges  is  a  long  one,  more  than  a  hundred  different  kinds 
being  found  in  the  Kocky  Mountain  region.  They  furnish  a  better 
quality  of  forage,  as  a  rule,  than  that  obtained  from  the  rushes.  Some 
of  the  species  grow  on  dry  prairies  and  hillsides,  but  the  majority  pre- 
fer the  moister  soils  of  the  valleys  and  lowlands.  Sedges  form  a  con- 
spicuous part  of  the  vegetation  of  the  meadows  and  moist  mountain 
sides  at  the  higher  altitudes.  Some  of  the  species  are  small  and  are  of 
value  only  as  pasturage,  but  many  others  are  of  suflBcient  size  to  yield  a 
large  amount  of  hay  which  compares  favorably  in  quality  with  thjit 
obtained  from  grasses  growing  in  similar  situations. 

On  the  dry  uplands,  thread -leafed  sedge  (Carex  fillfoUa)^  often  also 
called  ''wire- grass,''  and  dwarf  sedge  (0.  atenophylla)  furnish  pastur- 
age, the  former  being  very  abundant  on  dry  ridges  in  some  localities 
and  highly  prized  by  stockmen.  Dwarf  sedge  is  often  plentiful  in  dry 
meadows,  where  it  is  larger  than  on  the  uplands.  In  swales  and  dry 
meadows  silvery- top  sedge  (C.  siccata),  clustered  field-sedge  (C.  mar- 
cida),  and  Douglas  sedge  (C.  douglasii)  are  of  considerable  value  for 
both  hay  and  pasturage.  There  are  a  great  many  different  forms  of 
the  Douglas  sedge,  some  of  them  large  and  affording  a  good  yield  of 
hay,  and  others  too  small  for  anything  but  pasturage.  The  species 
is  one  of  the  most  abundant  in  the  sections  nearer  the  mountains  and 
also  ascends  to  the  higher  altitudes.  Browntop  sedge  (0.  /estiva)  is 
also  abundant  and  valuable,  but  usually  occurs  in  moister  situations 
than  the  last.  In  wet,  boggy  meadows  tlie  sedges  sometimes  compose 
more  of  the  vegetation  than  do  the  grasses.  This  is  particularly  the 
case  at  the  higher  altitudes  or  above  7,000  or  8,000  feet.  The  species 
most  commonly  found  in  these  meadows  are  tussock  sedge  (C.  atrictu)^ 
bottle  sedge  (0.  utriculata,  and  var.  minor)^  Nebraska  sedge  (C.  nehras- 
Jcensis),  woolly-fruited  sedge  (C.  lanuginosa),  and  giant  seilge  (C  arts- 
tata).  All  produce  a  relatively  large  amount  of  leafage,  and  when  cut 
in  proper  season  afford  hay  of  average  quality. 

MISCELLANEOUS  NATIVE  FORAGE  PLANTS. 

There  are  many  miscellaneous  plants  native  to  this  region  that  help 
to  make  up  the  general  forage  supply.  These  are  mostly  plants  that 
the  uninformed  individual  would  regard  as  weeds,  but  which,  under 
the  conditions  prevailing  on  the  range,  form  an  important  part  of  the 
annual  supply  of  stock  feed.  On  the  plains  and  foothills  this  vegebi- 
tion  consists  very  largely  of  the  various  kinds  of  "sage''  and  saltworts, 
plants  characteristic  of  the  arid  and  semiarid  West  In  the  mountains 
it  consists  mainly  of  shrubby  willows,  mountain  mahogany,  shrubby 
cinquefoil,  and  purshia.  There  is  a  great  variety  of  plants  called 
"sage"  on  the  range,  as,  for  example,  the  bitter  sages,  or  "sage-brush'* 
(Artemisia  spp.);  green  sages,  or  "rabbit -brush"  (Bigelovia  spp.);  salt- 
sage  (Atriplex  si)p.);  sweet  sage,  or  winterfat  (Eurotia  Ianata)j  etc. 
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The  bitter  sages,  or  sage-brusbes,  are  most  of  them  so  bitter  that 
stock  will  not  e.at  tliem  as  a  general  thing,  except  in  times  of  scarcity 
of  forage.    Sheep  eat  the  sage  brush  more  often  than  do  any  other  of 
the  domestic  animals.    They  do  not  make  a  general  diet  of  it,  but  eat 
small  quantities  now  and  then,  as  if  for  a  tonic  or  appetizer.    Bud 
brush  or  spring  sage  [Artemisia  spinescens)  is  probably  the  most  valu- 
able of  this  group  of  sages.    It  is  most  abundant  in  the  lied  Desert  of 
Wyoming,  and  extends  into  the  arid  regions  to  the  southwest.    The 
masses  of  young  leaves  and  flowers  are  much  relished  by  sheep,  and 
tbe  plant  is  regarded  as  an  impor- 
tant member  of  the  forage  produc- 
ing species  of  the  desert.    Silvery 
sage  {A,  cana)  is  probably  the  next 
most  valuable  of  the  bitter  sages. 
When  browsed  closely  it  produces 
a  great  many  annual  shoots,  which 
are  quite  succulent  and  are  eaten 
by  sheep  to  a  considerable  extent. 

THE   SALT-SA(iE8. 

The  salt  sages  are  of  much  more 
importance  as  forage  i)lants  than 
the  bitter  sages.  There  are  more 
than  a  dozen  species  native  to  this 
region,  and  all  are  of  value  for  for- 
age. In  some  sections,  as  in  central 
Wyoming  and  in  the  Ked  Desert, 
these  salt-sages,  or  "salt-bushes," 
furnish  more  of  the  forage  than  all 
the  other  plants  combined.  The 
kinds  of  most  importance  in  this 
region  are  Nuttall's  salt-sage  (Atri- 

plex   nUttallii)^    spiny    salt-sage  (.4..  Fio.  27.-Shad  «€*!<•  {AMpUx  cane»cens). 

confertifoUa)^    hoary    saltsage,   or 

shad  scale  (.4.  canescens)  (see  fig.  27),  Nelson's  salt  sage  [A.pahularis),  sil- 
very salt-sage  (A.  argentea)^  tumbling  salt  sage  {A.  volutmia)^  and 
spreading  salt-sage  (A.  expansa).  All  are  annuals  except  the  first  three, 
which  are  perennials  and  are  of  especial  importiince  for  winter  pastur- 
age. The  leaves,  fruits,  and  young  shoots  are  relished  by  all  kinds  of 
stock.  Of  the  three,  Nuttall's  salt-sage  is  probably  the  most  valuable. 
The  salt-sjiges  thrive  on  land  strongly  impregnated  with  alkali,  and 
so  dry  that  but  little  other  vegetation  will  exist  upon  it,  and  as  there 
are  many  thousands  of  acres  of  such  land  in  this  region  these  plants 
are  of  particular  importance.  In  certain  districts,  as  along  the  Green 
River  in  W^yoming  and  also  in  the  central  part  of  the  State,  there 
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are  extensive  areas  iu  wbich  the  water  supply  is  so  limited  that  stock 
cau  not  be  kept  on  them  during  the  summer.  Here  it  is  that  the  salt- 
sages  thrive,  and  are  of  especial  value  for  winter  forage.  During  the 
growing  season  the  plants  make  a  good  development,  as  they  are  not 
kept  baek  by  grazing,  and  the  ripened  fruits  and  "  sun-cured"  leaves, 
together  with  the  young  shoots,  make  excellent  forage  for  winter,  when, 
since  the  snow  furnishes  the  animals  with  water,  the  stock  can  be 
brought  to  these  regions.  Thus  it  is  that  these  desert  areas  become 
valuable  winter  pastures  and  furnish  food  for  many  thousands  of  sheep, 
cattle,  and  horses  for  about  four  months  of  the  year.  Stockmen,  espe- 
cially those  owning  large  droves  of  sheep,  are  almost  as  anxious  to 
establish  and  maintain  their  rights  to  "  winter  ranges"  on  these  desert 
areas  as  they  are  to  secure  their  '^ share"  of  the  summer  range  on  the 
prairies  and  in  the  mountains. 

Under  this  system  of  winter  grazing  the  condition  of  these  salt-sage 
pasture  lands  is  continually  improving.  This  is  probably  due  to  the 
enriching  of  the  land  from  the  droppings  of  the  animals,  and  to  the 
increased  production  of  new  shoots  by  the  perennial  sages,  resulting 
fi'om  the  close  browsing  by  the  animals  during  winter,  followed  by  an 
andisturbed  period  of  growth  in  the  summer. 

The  annual  salt-sages  are  valuable  principally  for  summer  and  au- 
tumn forage,  not  usually  being  persistent  enough  to  be  of  much  impor- 
tance for  winter  use.  However,  under  certain  circunistances,  the  fallen 
leaves  and  fruits  may  be  collected  by  the  wind  into  little  piles  in 
depressions  of  the  ground,  or  behind  shrubs  and  other  persistent  plants, 
and  are  picked  up  by  sheep  or  other  stock.  Under  ordinary  conditions 
all  of  the  salt-sages  mentioned  in  the  above  list  produce  an  abundance 
of  seed,  and  in  most  cases  it  is  easily  gathered.  In  view  of  the  recog- 
nized value  of  these  plants  for  forage  it  would  seem  well  worth  while 
to  attempt  to  grow  the  better  sorts  under  cultivation.  There  are  many 
localities  where  they  could  be  used  to  advantage. 

WINTERFAT. 

One  of  the  most  highly  prized  of  the  sages  is  winterfat  or  sweet  sage 
(Eurotia  lanata).  (See  fig.  28.)  It  is  a  rather  small,  woolly,  half-shrubby 
perennial,  found  throughout  the  Eocky  Mountain  region  in  the  dry  soil 
of  the  plains  and  foothills.  It  is  of  most  importance  for  winter  pas- 
turage and  is  esteemed  not  only  for  its  feeding  value,  but  also  for  a 
beneficial  effect  which  it  is  supposed  to  have  on  the  health  of  stock 
eating  it.  It  usually  fruits  abundantly,  and  the  great  fattening  quali- 
ties attributed  to  it  are  no  doubt  largely  due  to  the  fact  that  the 
matured  fruits  compose  a  large  part  of  the  forage  obtained  by  the 
animals. 

Winterfat  grows  readily  from  the  seed  and  could  undoubtedly  be 
cultivated  to  good  advantage  iu  many  localities. 
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GIIEASEWOOD. 

Another  plant  of  great  value  for  forage  on  dry,  sterile,  strongly  alka- 
line soil  is  greasewood  (Sarcobatus  vermiculaiiiH),  (See  figs.  3  and  29.)  It 
is  more  or  less  abandant  throughout  the  entire  region  and  is  of  especial 
importance  in  the  bad  lands  and  in  sterile,  broken  areas  on  blnfifs  along 
the  streams,  and  on  the  so  called  "black  alkali''  spots  in  the  valleys 
and  plains.  It  is  a  scraggy,  thorny  shrub  from  2  to  10  feet  high,  with 
fleshy,  succulent  leaves,  and  usually  produces  an  abundance  of  fruit.  ^ 
The  leaves,  fruit,  and  young  shoots  are  eaten  by  stock  to  such  an  . 


Fig.  28.— Winterfat  (Enrotia  lanata).  Fio.  29.— Grensewood  (Sarcohntim  vermicitlatus). 

extent  that  in  some  localities  the  plants  are  kept  so  closely  browsed  as 
to  be  ultimately  destroyed.  Under  ordinary  conditions  this  plant  fur- 
nishes a  large  amount  of  forage  and  is  particularly  valuable,  since  it 
will  thrive  on  soil  that  will  not  even  produce  sage-brush.  As  stated 
elsewhere  in  this  report,  ''sagebrush''  land  is  easily  subdued,  and 
under  irrigation  produces  excellent  crops  of  grain,  alfalfa,  etc.,  while 
**  greasewood  -'  land  is  regarded  as  of  but  little  agricultural  value  by 
ranchers  because  of  the  quantity  and  character  of  the  alkali  contained 
in  it. 

MISCFXLA  NEGUS. 

Among  other  plants  of  weedy  habit  which  add  considerably  to  the 
forage  supply  in  some  localities  are  the  goosefoots  or  lambs-quarters 


Digitized  by 


Google 


70 

(Chenopodium  spp.)  and  the  knotweeds  (Polygomim  spp.).  There  are  a 
half  dozen  species  of  each  that  occur  in  sufficient  abundance  to  be  of 
value.  They  are  usually  found  in  broken  soil  aloug  banks  and  trails 
and  about  desiccated  ponds,  occupying  land  in  which  grasses  will  not 
thrive  or  from  which  they  have  been  killed  out. 

In  the  higher  foothills  and  mountains  the  browsing  is  principally 
furnished  by  such  shrubby  plants  as  the  willows,  shrubby  cinquefoil 
{Fotentilla  frutieosa)^  mountain  mahogany  (CercocarpuH  parvi/olius)^ 
Torrey's  nine-bark  {Physocarpus  torreyi),  and  Purshia  (Purshia  triden- 
taia).    These  are  all  often  so  extensively  eaten  by  stock  that  it  is 

difficult  to  find  a  plant  showing 
anything  like  its  natural  habit  of 
growtb.  This  is  particularly  true 
on  the  sheep  ranges.  Shrubby 
cinque-foil  was  seen  in  great  abun- 
dance the  past  season  (1897)  on  the 
Big  Horn  Mountains,  but  wherever 
the  sheej>  had  been  ranged  to  any 
considerable  extent  the  bushes 
were  so  closely  browsed  that  it 
was  difficult  to  get  good  botanical 
specimens.  The  same  was  true  to 
a  great  extent  with  the  sevei'al 
species  of  shrubby  willows  occur- 
ring on  the  same  mountains. 

Wild  liiiviov'iiie  {Glycyrrhiza  Itpi- 
dota)  is  abundant  in  low,  sandy 
prairies  and  river  bottoms  through- 
out the  range  region.  This  plant, 
regarded  as  a  troublesome  weed  in 
the  eastern  prairie  States,  is  highly 
esteemed  as  a  forage  plant  by 
many  ranchers.    It  is  often  prea- 

Fkj.  30.— Moutaua  buah-pea  (Thertnopsis  ,     .  ,  ,  .       .1        «  • 

montuna).  ^"t  lu  abundauce  in  the  hay  ob- 

tained from  river-bottom  meadows, 
and  such  hay  is  regarded  as  haviug  high  feeding  value.  In  the  Big 
Horn  Basin  it  is  frequently  called  ''wild  alfalfa,"  and  many  tons  of  it 
are  cut  annually. 

In  addition  to  the  various  plants  mentioned  in  the  preceding  pages, 
all  of  recognized  value  as  forage  producers,  there  is  a  long  list  of  plants 
which,  although  each  is  perhaps  of  but  little  value  in  itself,  when  they 
are  considered  in  the  aggregate  the  amount  of  forage  afforded  by  them 
is  large.  Such  are  the  prairie  clovers  {Petalostemon  spp.  and  Psoralea 
spp.),  the  Daleas  (Dalea  alopecuroides  and  D.  aurea)^  the  bush-peas 
(Thermapsis  montana  (see  tig.  30)  and  T,  rhomholdea)^  the  herbaceous 
cinque  foils  [Potcntilla  spp.),  wild  asters,  and  many  others. 
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DfPBOVSMENT  OF  THE  RAH0E8. 

One  of  the  most  important  factors  in  the  improvement  of  the  range 
conditions  would  be  the  establishment  of  some  system  of  control  which 
would  allow  each  rancher  the  exclusive  right  to  graze  his  stock  on  a 
given  piece  of  land  for  a  long  term  of  years.  As  long  as  the  "open 
range''  is  "free  to  all,"  ranchmen  will  continue  to  try  to  get  their 
"share''  of  it  and  there  will  be  no  possibility  of  any  substantial  improve- 
ment. Under  the  present  conditions  there  is  no  incentive  for  the 
rancher  to  make  any  special  efforts  to  improve  the  range  except  in  so 
far  as  it  has  to  do  with  the  immediate  necessities  of  his  stock.  He 
knows  that  if  his  stock  does  not  eat  the  grass,  that  of  somebody  else 
will,  and  naturally  ho  thinks  he  might  as  well  benefit  by  it  as  anyone. 
In  his  efforts  to  get  his  "share''  he  contributes  to  the  general  destruc- 
tion instead  of  trying  to  avert  it. 

It  is  argued  that  if  the  rancher  could  secure  a  long  lease  to  a  portion 
of  these  public  lands  it  would  then  be  to  his  interest  to  improve  and 
maintain  their  productivity'.  He  could  then  afford  to  build  fences 
and  adopt  other  measures  for  the  betterment  of  his  holdings,  being  sure 
that  he  and  not  someone  else  would  get  the  benefit  of  his  endeavors. 
With  the  recent  rapid  increase  in  the  number  of  tilled  ranches  and 
the  growing  tendency  toward  the  raising  of  more  coarse  forage  for 
winter  feeding,  it  ought  to  be  possible  to  handle  more  stock  than 
formerl}'^  instead  of  less,  as  is  the  case  at  the  present  time.  Thus  in  the 
Big  Horn  Basin  and  elsewhere  in  northern  Wyoming  ranchers  assert 
that  they  can  easily  raise  winter  feed  for  more  stock  than  their  summer 
range*will  carry  in  its  present  do[)leted  condition.  This  statement  is 
borne  out  by  the  fact  that  on  many  ranches  one  may  see  large  quantities 
of  surplus  hay,  often  representing  portions  of  crops  of  two  or  three 
years.  There  are  other  districts  in  which  the  practice  of  growing  for- 
age for  winter  use  should  be  greatly  extended.  The  range  could  supply 
plenty  of  pasturage  for  a  part  of  the  year,  but  is  insufticient  for  both 
summer  and  winter  forage.  Millet,  rye,  oats,  field  peas,  rape,  sorghum, 
and  other  forage  crops  can  some  of  them  be  grown  with  at  least  a  fair 
degree  of  success  in  most  localities  in  this  region,  and  an  extension  of 
their  cultivation  would  have  a  beneficial  effect  on  the  open  range,  in 
that  it  would  be  less  closely  grazed. 

An  imi)ortant  problem  to  be  considered  in  connection  with  the 
improvement  of  range  conditions  is  that  of  the  water  supply,  particu- 
larly as  to  the  conservation  and  more  equable  distribution  of  the 
annnal  rainfall.  Something  can  be  done  by  the  individual  efforts  of 
the  stockmen,  but  if  much  permanent  good  is  to  be  accomplished  the 
united  efforts  of  the  community  and  possibly  the  aid  of  the  local  or  the 
General  Government  will  need  to  be  turned  in  this  direction. 

The  conservation  of  water  in  this  manner  would  serve  a  twofold 
purjwse.  Not  only  would  it  render  possible  the  irrigation  of  more  land 
adapted  to  the  growing  of  forage  and  other  crops  and  the  better  irriga- 
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tiou  of  land  already  under  cultivation,  l)ut  water  would  also  be  pro- 
vided for  stock  ill  places  convenient  to  the  grazing  lands,  and  niucli  of 
the  injury  to  the  range  due  to  excessive  trampling  would  be  avoided. 
As  the  Jaws  governing  the  distribution  of  water  for  irrigation  become 
better  understood  and  more  justly  applied  much  of  the  present  une- 
qual distribution  of  the  water  from  the  running  streams  will  be  cor- 
rected, and  stock  will  be  bettor  su])p]ied  with  drinking  water  and 
more  forage  will  be  produced.  Under  the  present  conditions  one  may 
frequently  see  a  man  injuring  his  meadows  and  fields  by  using  too 
much  water,  while  those  of  his  neighbor  some  miles  down  the  valley 
are  suftering,  perhaps  totally  ruined,  for  lack  of  water. 

In  a  region  varying  so  widely  in  soil  and  climatic  conditions^t  is  not 
to  be  expected  that  any  one  or  two  gr«i8ses  or  forage  plants  can  be 
introduced  to  meet  all  the  requirements.  Timothy,  redtop,  alfalfa,  and 
other  of  the  commoner  "  tame''  sorts  have  shown  themselves  admirably 
adapted  for  certain  localities.  Smooth  brome  is  being  used  with  fine 
success  in  some  of  the  drier  sections.  But  other  varieties  are  needed, 
and  the  only  way  to  select  them  is  through  careful  experimentation. 
It  is  not  neces  ary  that  these  experiments  should  be  elaborate. 
Each  rancher  should  test  one  or  two  of  the  hardy  grasses  or  forage 
plants  in  a  small  way  each  season,  and  thus  determine  for  himself  what 
kinds  are  best  adapted  to  his  needs  and  to  the  conditions  prevailing  in 
his  locality. 

These  experiments  should  not  be  confined  to  **tame"  or  introduced 
sorts,  but  should  be  extended  to  desirable  native  kinds,  such  as  have 
been  mentioned  in  the  preceding  pages.  There  is  no  locality  without 
native  grasses  or  forage  plants  that  are  worthy  of  trial  under  cultiva- 
tion, and  anyone  can,  with  but  little  trouble,  obtain  enough  seed  for 
such  a  test.  Some  farmers  are  already  following  this  plan,  and  while 
some  attempts  meet  with  failure,  others  give  very  encouraging  results — 
so  much  so  that  the  great  value  of  some  of  the  native  species  is  clearly 
demonstrated  for  certain  localities,  and  in  some  cases  the  seed  is  being 
placed  oiv  the  market,  as  for  example,  slender  wheat-grass  (Agropyron 
tenerum)  and  reed  canary-grass  (Phalaris  arundinaeea).  It  is  extremely 
likely  that  there  are  native  varieties  of  grasses  and  clovers  which  will 
be  found  to  be  well  adapted  for  cultivation  above  the  altitudinal  limits 
of  timothy,  alfalfa,  and  other  of  the  coinmonly  cultivated  grass  and 
forage  crops.  Among  such  may  be  mentioned  Nevada  blue  grass  {Foa 
nevadensis),  Wyoming  blue  grass  (1\  wheeleri),  rough-leafed  bent 
(Agrostis  asperifolia),  mountain  foxtail  (Alopeciirtis  oceidentaUs)^  short- 
awned  brome  {Bromus  hreviaristatus),  western  brome  (B. ptimpellianus), 
Beckwith's  clover  {Trifolium  heclivithi i),  ^nd  long  stalked  clover  (T. 
longipes). 

As  a  general  rule  ranchmen  assert  that  the  only  treatment  required 
for  the  restoration  of  the  range  is  rest,  but  this  under  the  present  con- 
ditions is  practically  an  impossibility.    Moreover,  in  some  localities  the 
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work  of  destmction  bas  gone  8o  far  that  soroetliing  more  than  mere 
rest  is  necessary.  The  valuable  grasses  have  been  killed  oat  and  their 
places  taken  by  plants  of  weedy  habit,  of  little,  if  any,  value  for  forage, 
or  the  land  is  without  vegetation  at  all.  To  reclaim  such  areas  arti- 
ficial seeding  is  necessary.  With  these  places  again  seeded  and  pro- 
ducing forage  it  will  be  easier  to  give  at  least  a  partial  rest  to  the 
lands  on  which  there  still  remains  enough  of  the  good  grasses  to  accom- 
plish natural  reseeding.  Many  farmers  and  ranchmen  in  the  North- 
west have  been  able  to  materially  increase  the  stock-carrying  capacity 
of  their  pasture  lands  by  scattering  over  the  worn  spots  the  seed  of 
such  grasses  as  western  wheat-grass  {Agropyron  spicatum)^  prairie  June- 
grass  (Koeleria  cristata),  Kentucky  blue  grass,  and  smooth  brome. 
Sometimes  these  areas  are  harrowed  or  ^< disked^  after  seeding,  and 
sometimes  not.  One  practice  is  to  seed  while  the  ground  is  wet  and 
drive  stock  over  the  land  to  work  the  seed  into  the  soil. 

When  wheat-grass  is  already  present  in  considerjible  quantity  the  pro- 
ductiveness may  be  vastly  improved  by  "  disking""  up  the  land.  Some 
farmers  even  go  so  far  as  to  plow  up  the  land  and  then  allow  the  wheat- 
grass  to  come  in  again,  which  it  does  in  a  very  short  time.  This  latter 
method  keeps  the  land  in  better  condition  and  gets  rid  of  weeds,  and 
is  a  good  practice  to  follow  on  the  smaller  ranches.  When  seed  can  be 
bad  it  would  be  a  good  plan  to  sow  a  small  quantity  of  prairie  June- 
grass,  bench-land  spear-grass,  smooth  brome,  or  other  of  the  better 
native  or  introduced  sorts,  that  the  land  may  bo  occupied  at  once. 
Sometimes  such  annuals  as  millet,  oats,  rye,  and  sorghum  can  be  used 
to  advantage.  The  practice  of  fencing  the  range  in  such  a  manner 
that  one  x)ortion  of  it  may  be  grazed  while  the  other  is  resting  is  to  be 
recommended.  This  allows  the  grasses  opportunity  to  recuperate  and 
to  produce  seed  occasionally. 

If  each  ranchman  and  farmer  could  bat  keep  the  land  under  his  own 
immediate  control  up  to  the  point  of  greatest  productivity  the  indirect 
effect  upon  the  open  range  through  decreased  demands  upon  it  would 
be  decidedly  beneficial.  In  the  absence  of  some  rational  system  of 
control  for  the  open  range  little  can  be  done  in  a  direct  way  to  bring 
about  better  forage  conditions  upon  it,  but  ranch  can  and  will  be  done 
on  private  holdings  as  soon  as  the  ranchers  realize,  as  they  are  begin- 
ning to  do,  that  they  can  not  be  continually  taking  from  their  meadow 
and  pasture  lands  without  adding  something  to  them  by  care,  occasional 
reseeding,  and  cultivation. 


Digitized  by 


Google 


Digitized  by 


Google 


INDEX  TO  COMMON  NAMES. 


Page 
Alfalfii.  10. 17, 18. 1»,  24, 26, 27, 28, 30, 31, 34, 35,  «0, 72 
AIk»]i  bulrush 65 

lueadow-grass 40 

Alpine  blue  grasi* 45 

timothy 30.44,45,46 

Ai«ilte 36 

Americau  oat-grasK  .  i 00 

vitrh 62 

Annnal  rtd  clover 62 

Baltic  l>og  ru»h 65 

Barley 17,37 

Baroyaitl-graHa 24 

Bearded  Mheat-gniiw 44 

Beckwiths  clover 60,61,72 

BeDcb  land  ei>ear-sras!» 40, 41, 42, 73 

Big  blue  atem 22 

co:  d-gra«s 22,  26, 27,  28 

sandgrasa 22,26,27,28,43 

Bitter  railk- vetch 64 

«age 66,  67 

Black  grauia 28,53.54 

Bine  grama 22,  26, 27, 28, 29, 52, 53, 54,  57, 60 

joint 9.  a9, 43,  44,  49 

stem 10 

Bog  rnsh 65 

Bottlesedge 66 

Bristly-fruitiHl  milk-vetch 64 

BitHne-grant) 44, 40, 59 

Broomcom  millet 38 

Brown-top  »edge 66 

doura 37 

Bud-brush 67 

Buffalo  btiiich-graH8 59 

graaa 9.10,22,28,52,54 

pea 64 

Boncli  gnwa 10. 40, 41, 52, 56,  58 

wheat-graaa 50 

Banh-pea 60.70 

Cactus 21,20 

California  oat-grass 49,00 

Canadian  blue  grans .^2 

Chair-makers  bulnisb 65 

Clover 31, 60, 62 

Cluntered  field-sedge 60 

Colorado  blue  stem 39 

Common  blue  joint 43. 49, 59 

Corn ™ 17,22,29,35 

Cream-colored  vetchling 63 

Dakota  vetch 23,63 

Dalca 70 

I>eer-gra88 59 

Bougldssedge 66 

I>owny  oat-grass 60 

IHrarfsedge 66 

Ssparoette 38 


Pa£& 

False  quack -grass 39 

i-e<ltop 40. 42 

Feather  bunch  gnus 22,  2H,  55, 59 

Fe w-flowere*!  clover 62 

Field  peaH 38.71 

Fine  top  halt-grnss 57 

Flat-stemmed  spike-rush 65 

Fowl  meadow-graHs 40, 42 

FreHh-water  conl  grass 21 

Giant  rye  grass 43, 44 

se<lge 66 

Cfoo^foot 69 

Grease  wood 14. 26, 69 

(f  reen  sage 66 

Ground-plum 64 

Hairy  v»»tch 38 

HaydeuA  clover 01, 62 

Hoary  salt  sage 67 

Hungarian 38 

Indian  millet 52 

Jerusalem  com 37 

•Tune  clover 24 

Kentucky  blue  grasH 29,31,40,41.73 

KingH  fescue 25, 59 

Knotted  bog  runh 65 

Lamb»-quarl  ers 09 

LangsdorffM  reed  bent 49 

Larger  j;round  plum 61 

prairie  vetcliling 62 

Loco-weoils 61 

Long-leufed  sage * 23 

stalked  clover 60,01,72 

Low  milk-  vetch 64 

spear-grass 32 

Lupine 60, 03 

Macouns  rye-gruas 43 

Marsh- vetchling 62, 63 

Meadow  bulrush 65 

fes'-  ue 29, 33 

foxtail 46 

Milk-vetch 60, 64 

Millet 2^1.  29,  38,  71,  73 

Montana  busli-pea 70 

saudgrtthS 26.  52.  5:^ 

Mortons  milk-vetcli 6ft 

Mountain  blue  joint  49,59 

b«)g  rush 65 

foxtail 44, 40 

mahogany 6G,  7i) 

mea<lo\v-gras« 45 

red  clover 61 

timet  by 46 

wheat-grass 59 

Xarrow-lea fed  vetch 62 

Nebraska  seilge 66 

75 


Digitized  by 


Google 


iG 


Pjme 

K  eedlo-grasa 22. 26, 27, 28, 52, 54, 55,  59 

!Nel8ons  needlegraas 50.69 

salt-sage 67 

Nevada  bog  rush 65 

blue  grass 40, 42, 4H,  45, 72 

Nortbem  blue  joiot 49 

l^uttalls  salt-sage 67 

Oat  gross 44, 48. 49, 59 

Oats 10,17,25,27,28,37.71,73 

Orchartl  grass 29,  34 

Palo  bnucb-grass 41 

Parrys  clover 61,62 

oat  grass 49 

Porcupine-grass 22, 55, 59 

Prairie  bulrush 65 

clover 70 

Juue-grass 22. 26, 52, 66, 57, 60, 73 

milk-vetch 64 

rush-grass 57 

tiraothy 56 

vetchlings 62 

Purple-top 50 

Purple-top  needle-grass 56, 50 

Purshia 66,70 

Rabbit-brush 66 

Ilai>e 38,71 

Rattleweed 60 

Red  clover 30,35,36,61 

fescue 34, 48 

top 17, 24,  28,  29,  ?0,  31 ,  32.  47,  48,  72 

Reed  canarygra.Hs 44, 72 

meadow-grass 40 

River  bulrush 65 

Rocky  Mountain  oat-grass 48. 49 

Rough-leafed  bent 44,48,72 

salt-grass 57 

Rushes 31,05 

Rye 17,25,27,37,71,73 

Sage-brush 21.26,27,35,66.69 

Salt-bushes 67 

Salt  grass..-. 27,52.58 

Salt-marsh  bulrush 65 

Salt-sage 26.66,67 

Sand  rush-grass 26. 57 

vetch 38 

Scribners  blue  joint 50 

Sedges 31, 65, 06 

Shau-scale 67 

Sheep  fescue  33,34,59 

Sho!  t  awned  brome , 46, 47, 72 

Shrubby  cinquefoil 66, 70 

Side-oats  grama 53 

Silky  dwarf  clover 61. 62 

Silvery  sage 67 

salt -sage 07 

Silvery-top  sedge GO 


Page. 

Sleepy-grass .• , 66 

Slender  bog  rush 65 

cord -grass 26 

milk- vetch 64 

wheat-grass 39.72 

Slongh-grnss 44 

Small-fruited  bulrush 65 

Small-headed  clover 62 

Small  prairie- vetchling 62 

Smooth  bunch-grass 41,45 

Smooth  or  Hungarian  brome. . .  29, 32. 3:{,  47, 72. 73 

Sorghum 29,35.37,71,73 

Spike-msh 65 

Spiny  salt  sage * 67 

Spreading  salt -sage 67 

Spring-sage 67 

Squirrel  tail  grass 1 25 

Suksdorfa  blue  Joint 50 

Sweet  sage 66, 68 

Tall  grama 63 

Thread-leafed  sedge 66 

Timothy . .  17, 19. 24, 27, 28, 29, 30, 31, 36, 45, 47, 56, 72 

Torreys  bog  rush 65 

nine-bark 70 

Tumbling  salt-sage 67 

Tus.sock-gra!is 44,47,48.59 

se<J  ge 66 

Veiny-leafed  vetchling 63 

Vetches •- 60.62 

Vetchlings 60,62 

Virginian  lyme-grass 44 

Western  brome 46.72 

wheat-grass 22,  26,28,89,73 

Wheat 10,17,25.28,37 

Wheat-grass 39,44.52,54,57.69,73 

Whit^  clover 36 

White  sweet  clover 24 

Wild  alfalfa 70 

aster 70 

liquorice 70 

red  clover 61 

rye 23,39.43,52 

tlmotliy 44 

white  clover 61 

Willow 66,70 

Winterfat 66,08.60 

Wire  bunch-grass 69 

grass 66 

Woodland  meadow-grass 40, 42, 45 

Woolly-fnilte<l  sedge    66 

Woolly-headed  clover 61 

Wyoming  blue  grass 4 D.  41, 44, 45, 72 

Yellow  milo  maize 37 

top 43,59 

Zigzag  milk-vetch 64 


Digitized  by 


Google 


INDEX  TO  BOTANICAL  NAMES. 


Agropyron  divergeni 59 

pseudorepens 39 

richardnoui 44 

»pic»tum 22,24,26,28,73 

tenerum 39, 72 

vaneyi 59 

rioUceam 50 

AgroBtis  allm 31 

asperifolU 44, 72 

Alopecanui  orcidentalis 44,46,72 

pratensis 46 

ArteniifliH  cana 67 

loDgifolU 21,26,27 

Bpinesceiis 67 

trlden  t  ata 27 

Astraicalas  adsargens 61 

biaulcnton 64 

crast^lcarpaa 64 

dexnoHUB 64 

gracilis 64 

by  poglottis 64 

lotiflorati 64 

mexicanna 64 

mortooi 64 

Atriplex  argentea 67 

canesccDs 67 

confrrtifulia 67 

expanHft 67 

Duttallii 67 

pabularis 67 

volutAus 67 

Arena  americana 60 

BeckmauDia  eructefonnia 44 

Bigelovia  66 

Boateloua  cartipeudula 63 

hirsuta 28,53 

oligostachya 22, 26, 27, 28, 29, 52 

Bromna  breviariatatua 46, 47. 72 

inemiis 32. 33 

pnmpeliianus 46,72 

Bulbilia  dactyloldes 22,28,52,54 

Calamagrostia  aniericana 43 

canadeu»i8 43 

acuminata 40 

langsdorftii 49 

montanensi^ 26,  52, 58 

scribneri 50 

aaksdorfii 50 

Calamovilfa  longifolia 22. 26. 27, 28, 43 

Carex  ariatata 66 

flouglaaii 66 

fentiva 66 

fiJifolia 23,66 

laungiiiosa 6C 


Page. 

Carex  roarcida 66 

uebraHkenois 66 

siccata 66 

stcnophy  lla 66 

8trltt» 66 

utricnlata  minor 66 

CercocarpuH  parvifulius 70 

CbeDopodiuDi 70 

Dactj'lia  glomerata 34 

Dalea  alopecuroidcs 70 

aurea 70 

Danthonia  calil'oniica 49 

UDiapicata 60 

intermedia 48,49 

parryi 49 

Desi'ibanapsia  caeapitosa 47 

DUticblis  spitata 27.52,58 

Elcocharirt  acuminata 65 

palustriii 65 

ElymiiB  canadensis 23, 26, 43 

j  condensatiiB 43 

marounii 43 

rir^inicus 44 

Erioconm  ciihpiduta 52 

Eurotia  lanata 66,68,69 

Festuca  elatior  pratensis 33 

kingii 25,59 

oviua 33,34,59 

rubra 34 

I  soabrella 59 

Glycyrrbiza  lepidola 70 

I   Uordeum  jubalum 24 

Juncasbalticus 65 

I  nevadensis 65 

nodoflus 65 

tenuis 65 

torreyi 65 

I  xiphioides  moutanus 65 

Kceleria  cristala 22,  20.  52, 56. 60, 72 

Latbyrus  ochroleucua 63 

ornatua *...        62 

palustris 62 

polyniorpbus 62, 63 

venosuH 63 

Lotus  americanus 23, 63 

Meiilotus  alba 24 

Panicularia  americana 40 

Panicum  crns-galli 24 

Petalostemou 70 

Phalafts  aruudinacca 44,  72 

Pblenm  alpiniim 30, 44 

pratonse 30 

PliysoearpuH  torreyi 70 

PiiiUH  scopiiloruin 25 

77 


Digitized  by 


Google 


78 


Page. 

Poaalpiua 45 

annua 32 

arida 40,42 

buckleyana 40, 41,  i»6 

conipreMBa 32 

flava 40 

liE  vigata 40, 41 

leptocoma 45 

lucida 40, 41 

nemoralia 40 

nevadcMisis 40,43,72 

prateuais 31,40 

wheeleri 40, 72 

Polygonum 70 

Potentilla 70 

fniticosa 70 

Psoralea 70 

Puccinellia  airoiilea 40 

Parsbia  tridentata 70 

Sarcobatns  vermiculatus 69 

Soirpu0  americaniis 65 

atrovirens 05 

campestris 65 

fl  uviatilis 05 

microcarpus 65 

robustiis 65 

Spartina  c yuosnroidea 21, 22, 26, 27, 28, 44 


Paga. 

Si>artina  gracilis 26,44 

Sporobolus  airoidee 57 

asperifolius 57 

cryptandrus 26,57 

depaaporatus 57 

Stipacomata 22,28,27,28,55 

minor 56,53 

nelaoni 56, 99 

apartea " 22, 55 

tweedyi 59 

vaaeyi 56 

viriduU 22,26.28.55 

Tliermopais  nioutaua 70 

rhoniboidea 70 

Tiifoliumb«'ckwithii ! 60,72 

dasypb^  Hum 61 

eriocepbolnra 61 

baydeni 61 

involtionituin 62 

longipen GO,  72 

me;2ticepbaliim 61 

niicrucepbalnm 62 

l»iirryi .'. 61 

pauciflorum 62 

Trisetuni  «ubspicatuiu  moUe 60 

Viria  amerieana 62 

lincarit) 62 


l3Ui 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by  LjOOQIC 


Digitized  by  LjOOQIC 


<:■■■•:  4 


i 


■5 


Digitized  6y 


Google^,^^. 


Bulletin  No.  14.  AgroH.34 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 

DIVISION    OF    AGROSTOLOGY. 
[GraMi  nnd   Fornst*   Plitnt  InrrNiinMiionn.} 


ECONOMIC  GEASSES. 


BY 


F.    LAMSON-SCRIBNER, 

AGROSTOLOG155T. 


WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE. 
1808, 


Digitized  by  LjOOQIC 


Digitized  by  ^^O^^lC  \,:  '  .V 


Bulletin  No.  14.  Agro«-34. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 

DIVISION    OF    AGROSTOLOGY. 
[Grass  ••4  F«r«se  Plan  I  InTestisatioas.] 


ECONOMIC  GKASSES. 


F.    LAMSON-SCRIBNER, 

AGROSTOLOGIST. 


WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE. 
1898. 


Digitized  by 


Google 


LE'ITER  OF  TRANSMITTAL. 


U.  S.  Depabtment  of  Agrioultube, 

Division  of  Agrostology, 
Washington,  D.  C,  June  29, 1898. 
Sir  :  I  have  the  honor  to  present  and  recommend  for  publication  as 
Bulletin  No.  14  of  this  Division  manuscript  containing  brief  descriptions 
of  the  more  important  economic  grasses  of  this  country  or  those  which 
have  been  introduced  because  possessing  some  merit.    This  publication 
it  is  believed  will  attord  a  ready  answer  to  the  usual  inquiries  respecting 
a  large  number  of  our  grasses.    Much  of  tbe  matter  here  presented  is 
taken  from  Bulletin  No.  3  of  this  Division,  but  owing  to  the  fact  that 
that  bulletin  exceeded  100  pages  the  edition  published  was  limited  to 
1,000  copies,  and  consequently  was  very  quickly  exhausted.    The 
matter  has  here  been  condensed  in  order  that  a  larger  edition  may 
be  published  to  meet  the  demands  of  correspondents. 
Respectfully, 

F.  Lamson-Scribner, 

Agrosiologiot. 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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ECONOMIC  GRASSES. 


DESC&IPnOHS. 

No.  1.  Agropyron  oaninum  (L.)  R.  &  S.    Bearded  Wheat-grass. 

A  flbrons-rooted,  rather  slender,  upright  perennial,  2  to  3  feet  high,  with  bearded, 
nodding  heads  or  spikes  resembling  slender  heads  of  wheat.  This  grass  is  more 
or  less  frequent  in  the  northern  parts  of  the  United  States^  ranging  from  Maine 
westward  to  the  Dakotas.  Bearded  Wheat-grass  is  closely  related  to  the  more 
common  and  better  known  Conch-grass  {A,  repena)j  but  differs  markedly  fVom 
that  8x>ecies  in  having  no  creeping  rootstocks,  and  in  the  longer  beards  or  awns 
to  the  spikelets.  No  attempts  have  been  made  to  introduce  this  grass  into  gen- 
eral cultivation,  but  its  habit  of  growth  and  other  characters  indicate  that  it 
may  possess  considerable  agricultural  value.  It  is  readily  propagated  by  seeds, 
which  may  be  easily  gathered. 

No.  2.  Agropyron  divergens  Nees.    Wire  Bunch-grass. 

A  slender,  usually  densely  tufted  perennial,  1  to  2  feet  high  or  more,  with  very  nar- 
row, spreading  leaves,  and  bearded  or  beardless  spikes.  The  beards  or  awns, 
when  present,  are  widely  spreading  or  divergent.  This  grass  is  common  in  the 
Rocky  Mountain  and  Pacific  Slope  regions,  extending  westward  to  the  coast.  On 
rich  lands  it  often  grows  to  the  height  of  3  feet,  but  upon  the  dry  bench  lauds  it 
rarely  exceeds  a  foot  or  18  inches  in  height.  On  dry  lands  the  stems  become 
wiry  with  age,  and  are  avoided  by  stock;  but  the  grass  is  considered  valuable 
by  the  ranchmen  for  winter  grazing.  Samples  of  this  grass  received  from  some 
points  in  the  West,  particularly  from  Washington,  indicate  that  it  possesses 
much  agricultural  value  when  grown  upon  good  soil,  and  as  it  will  thrive  in 
the  semiarid  regions  of  the  Northwest,  its  cultivation  may  prove  desirable. 
Propagated  readily  by  seed,  which  can  be  easily  gathered. 

No.  3.  Agropyron  pseudorepens  Scribn.  <&  Smith.    Western  Couch-grass. 

A  perennial,  with  creeping  rootstocks,  abundant  in  the  northern  prairie  States,  pro- 
ducing tall  and  leafy  stems,  which  resemble  those  of  Couch-grass,  but  are  less 
wiry.  This  is  less  plentiful  in  the  semiarid  belt  than  the  Western  Wheat-grass 
or  Colorado  Blue-stem,  but  is  better  adapted  for  cultivation  as  a  hay  grass 
because  of  its  softer  stems  and  leaves.  It  is  one  of  the  most  promising  native 
species. 

No.  4.  Agropyron  repens  (L.)  Beauv.  Couch-grass.  (Fig.  1.) 
A  grass  abundant  everywhere  in  the  Eastern  and  Middle  States,  growing  in  the  open 
fields,  and  in  many  places  it  has  become  one  of  the  worst  of  weeds.  <  )ften  the 
chief  labor  in  managing  hoed  crops  consists  in  subduing  this  pest.  When  once 
established,  it  is  hardly  less  difficult  to  eradicate  than  the  well-known  Johnson- 
grass  of  the  Southern  States.  It  is,  however,  a  valuable  hay  grass,  and  for  two 
or  three  years  the  yield  is  large,  but,  like  the  Western  Blue-stem,  it  ^'binda 
itself  out,''  and  the  sod  requires  breaking  in  order  to  restore  the  yield.    It  is  an 
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excellent  grass  for  binding  railroad  and  otUer  embankments  subject  to  wash,  and 
can  be  recommended  for  this  purpose.  The  roots  are  well  known  in  medicine 
under  the  name  of  Radix  graminis.  The  simple  infusion  is  used  as  a  diuretic. 
Propagated  by  '*root  cuttings"  or  by  seed. 

No.  5.  Agropyronspioatiim(Pnr8h)Scribn.  &  Smith. 

Western  Wheat-grass. 
A  grass  closely   resembling  the  Conch-grass  of  the 
Eastern  States,  and  by  some  regarded  as  only  a 
variety  of  it.    It  has  the  same  strong  and  exten- 
sively creeping  rootstocks,  and  the  foliage  and 
spikes  are  very  similar,  but  the  whole  plant  usually 
has  a  bluish  color,  whence  the  common  name  '*  Blue- 
stem,"  most  frequently  applied  to  it  in  the  West. 
It  grows  naturally  on  the  dry   bench  lands  and 
river  bottoms;  and,  although  the  yield  per  acre  is 
not  large,  the  quality  of  the  hay  is  unsurpassed  by 
any  other  species  of  the  region  where  it  grows.    In 
Montana  and  the  neighboring  States  it  furnishes  a 
considerable  amount  of  native  hay,  and  is  there 
regarded  as  one  of  the  most  important  of  the  native 
forage  plants.    After  three  or  four  successive  an- 
nual cuttings,  the  yield  diminishes  very  much,  but 
the  grass  is  *'  brought  up  " 
by  letting  it  stand  a  year 
or  two,  or  by  dragging 
over   the    sod    a    sharp- 
toothed     harrow,     thus 
breaking  the  roots  into 
small  pieces,  every  frag- 
ment of  which  makes  a 
new  plant.    This  grass  is 
¥iQ.  l-ConchgTHM( Agropvron  ^^j^j^  distinct    from    the 

r*>pens).  "Blue-stem"    grasses    of 

Nebraska,  which  are 
vpeciesof  Jndropogon {A. provinoialis),  Thereareauum- 
ber  of  other  species  of  Agropyron  or  wheat-grasses  in 
the  Rooky  Mountains,  some  of  which  are  evidently  excel- 
lent hay  grasses  and  well  deserve  the  attention  of  the 
agriculturist. 

No.  6.  Agropyron  tenerum  Vasey.    Slender  Wheat-grass. 

A  perennial  bunch  grass  growing  in  the  northern  prairie 
region  from  Nebraska  to  Montana  and  Manitoba.  Seed 
of  this  grass  is  now  on  the  market,  its  sterling  quali-  - 
ties  for  hay  having  long  been  recognized  by  North- 
western farmers.  It  produces  an  abundance  of  soft, 
leafy  stems  and  root  leaves,  and  ripens  a  large  amount, 
of  seed  that  is  easily  gathered — two  of  the  chief  requi- 
sites of  a  good  hay  grass.  This  grass  is  well  adapted 
for  cultivation,  and  the  area  devoted  to  it  is  deservedly 

increasing  each  year.  ^'«-   « -I^**>P    ^^9roitU 

alba). 

No.  7.  Agrostis  alba  Linn.    Redtop  or  Herd's-grass. 

Under  the  botanical  name  of  Agroaiia  alba  are  included  a  number  of  varieties,  some 
of  which  have  received  distinct  Latin  names ;  as,  for  example,  AgroaHs  vulgarii 
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and  Agro$H9  stolonifera,  and  many  English  or  local  names;  that  most  generally 
applied  in  the  Middle  and  Eastern  States  being  Herd's-grass,  autl  in  the  South 
and  West,  Redtop.  The  great  yariability  of  this  grass  has  led  to  much  diversity 
of  opinion  in  regard  to  its  value.  The  taller  forms  are  largel^r  cultivated  for 
hay,  being  nsually  mixed  with  timothy  and  clover.  This  grass  requires  con- 
siderable moisture  iu  the  8oil,  and  is  one  of  the  best  for  permanent  pastures  in 
the  New  England  and  Middle  States.  It  makes  a  very  resistant  and  leafy  tnrf, 
which  well  withstands  the  trampling  of  stock.  It  grows  well,  also,  as  far 
south  as  Tennessee.  Among  the  formn  of  low  growth  are  two  varieties  which 
are  unsurpassed,  either  in  fineness  or  richness  of  color,  for  making  lawns. 

Ko.  8.  Agrostis  aaperilblia  Trin.    Rough-leafed  Bent. 

This  grass  is  common  in  the  Rocky  Mountain  regions  and  on  the  Pacific  Slope,  grow- 
ing chiefly  in  the  mountain  parks  and  along  water  courses.  Its  slender  leafy 
culms  are  2  to  3  feet  high,  and  the  narrow,  pale-green,  and  densely  flowered 
panicles  4  to  6  inches  long.  Judging  from  the  appearance  of  this  grass,  it  is 
likely  to  prove,  under  cultivation,  superior  to  the  Herd's-grass  or  Redtop  of  the 
East,  at  least  for  hay. 

No.  9.  Agrostis  canina  Linn.    Rhode  Island  Bent. 

This  species  of  bent  has  been  introduced  into  this  country  from  Europe,  and  is 
cultivated  to  some  extent  in  the  Eastern  States.  It  resembles  Herd's- grass  (Red- 
top)  somewhat,  but  has  shorter  and  narrower  leaves.  It  makes  a  close  sod, 
and  is  considered  valuable  for  permanent  meadows  and  pastures.  It  is  one  of 
the  best  grasses  for  lawns,  and  for  this  purpose  should  be  sown  at  the  rate 
of  3  to  4  bushels  per  acre.  Retail  price  of  seed  quoted  in  New  York  catalogues, 
$2.75  per  bushel. 

No.  10.  Agroatia  ooarotata  ( Reich b.)  Ehrh.    Sea-coast  Bent. 

A  creeping  perennial  with  slender  culms,  the  upright  branches  1  foot  high,  short  and 
narrow  flat  leaves,  and  densely  flowered  panicles  2  to  4  inches  long.  It  grows 
in  damp  soils  and  sands  along  the  sea  coast  from  Newfoundland  to  New  Jersey, 
often  occurring  where  constantly  drenched  by  the  flying  salt  spray.  It  is  a  fine- 
leafed,  excellent  turf-forming  species,  valuable  for  lawns.  A  similar  if  not 
identical  species  is  common  in  western  Oregon  and  Washington. 

No.  11.  Agroatia  ezarata  Trin.    Northern  Redtop. 

The  grass  upon  which  this  species  was  founded  is  a  native  of  Alaska,  bnt  a  number 
of  forms  which  occur  in  the  Rocky  Mountain  regions  and  on  the  Pacific  Slope 
have  been  referred  to  it.  Some  of  these  have  been  characterized  as  distinct 
species,  and  there  are  several  among  them  which,  from  their  tall,  leafy  habit 
and  vigorous  growth,  indicate  the  possession  of  considerable  agricultural  value, 
although  none  of  them  have  as  yet  boon  introduced  into  cultivation.  They  are 
deserving  of  the  attention  of  the  agriculturist,  and  their  culture  is  recommended, 
particularly  on  the  Pacific  Slope.  They  would  doubtless  thrive  in  the  Eastern 
and  Middle  States,  and  possibly  supplant,  by  their  greater  luxuriance  and  better 
qualities,  some  of  the  species  now  cultivated. 

No.  12.  Agroatia  acabra  Willd.    Rough  Bent. 

A  slender,  erect,  tufted  annual,  with  numerous  very  narrow  basal  leaves,  and  deli- 
cate, widely  spreading  capillary  panicles,  which  at  maturity  break  away  from 
the  culm,  and  are  blown  about  by  the  wind,  hence  one  of  the  common  names, 
*'fly-away-grass."  Before  the  panicle  has  fully  expanded,  this  grass  is  some- 
times gathered  and  sold  under  the  name  of  ''silk-grass"  for  dry  bouquets.  It  is 
widely  distributed  throughout  the  United  States,  bat  is  of  little  or  no  agricul- 
tural value.  In  irrigated  meadows  of  the  Northwest  this  species,  or  a  form  of 
it,  is  occasionally  sufficiently  abundant  to  furnish  a  large  amount  of  hay  which 
la  regarded  of  good  quality. 
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Ka  13.  Agrostis  Btolonifera  Linn.    Creeping  Bent. 

By  some  regarded  as  only  a  variety  of  Agrostis  alba,  with  long,  prostrate  or  creeping 
stems,  well  adapte<l  for  sandy  pastures  near  the  coast,  and  useful,  perhaps,  for 
binding  shifting  sands  or  river  hanks  subject  to  wash  or  overflow.  It  makes  a 
good  pasture  grass  for  low  lands,  especially  for  those  which  are  somewhat  sandy, 
and  produces  a  line  and  enduring  turf  for  lawns,  for  which  is  is  especially  well 
adapted.  It  is  not  a  productive  bay  grass,  although  it  has  a  record  of  yielding 
on  rich,  peaty  soil  7,742  pounds  of  hay  and  2,722  pounds  of  green  aftermath  per 
acre.  If  sown  alone,  sow  at  the  rate  of  2  bushels  per  acre,  or  for  lawns  3  bush- 
els.   Current  retail  price  in  New  York,  $3.50  per  bushel. 

No.  14.  AgrostiB  vulgaris  With.    Herd's-grass ;  Redtop. 

This  is  little  more  than  a  variety  of  Agrostis  alha^  already  noted.    It  is  quoted  in  the 

seed  catalogues  as  a  distiuct species,  and  is 
recommended  for  mixtures  designed  for 
permanent  pastures  or  meadows.  It  suc- 
ceeds as  far  south  as  Tennessee,  and  is  often 
sown  with  timothy  and  red  clover.  Retail 
price  of  seed,  New  York  market,  $1  to  $1.50 
per  bushel. 

No.  15.  AlopecurusgenioulatusLlnn.   Water 

Foxtail.  (Fig.  3.) 
^A  low,  usually  procumbent  grass,  with  slender 
stems  8  to  18  inches  long,  often  rooting  at 
the  lower  joints.  It  usually  grows  in  wet 
places,  and  is  very  widely  distributed 
throughout  the  north  temperate  zone.  It 
has  cylindrical  bends  or  panicles,  resem- 
bling those  of  Meadow  Foxtail,  but  much 
smaller.  This  grass  enters  into  the  natural 
herbage  of  low.  wet  meadows  and  pas- 
tures, and  in  such  places  affords  excellent 
grazing,  being  tender  and  nutritious. 
Alopeourus  fulvus  is  simply  a  variety  of 
this,  with  short-awned  flowering  glumes. 
Under  favorable  circumstances  this  grass 
makes  a  good  turf  and  a  pleasing  lawn  of 
a  deep  rich  green  color,  remaining  green 
throughout  the  severe  winter  weather  of 
the  Middle  States. 

No.  16.  Alopecums  ocoidantalis  Scribn. 
Mountain  Foxtail. 
A  grass  of  the  mountain  meadows  of  the  Rocky  Mountains,  growing  in  rich  soil 
along  streams  and  in  the  open  parks.  It  has  slender,  erect  stems  2  to  3  feet 
high,  with  short,  oblong  heads,  thicker  and  shorter  than  those  of  common 
Meadow  Foxtail.  This  grass  is  occasionally  found  covering  extensive  areas  to 
the  exclusion  of  other  species.  It  yields  a  large  bulk  of  fine,  long,  bright- 
colored  hay,  which  is  highly  valued  where  it  can  bo  obtained.  For  the  more 
elevated  meadows  of  the  Rocky  Mountain  region,  and  doubtless  also  for  the 
New  Kngland  and  North  Middle  States,  this  grass  would  form  an  excellent 
additiou  to  the  cultivated  species,  and  its  introduction  is  recommended. 

No.  17.  Alopeourus  pratensis  Linn.    Meadow  Foxtail.    (Fig.  4.) 
This  well-knoWn  European  grass  has  been  introduced  into  this  country  and  culti- 
vated to  some  extent  in  the  New  England  and  Middle  States.    It  is  a  valuable 
grass  for  moist  meadows  and  pastures,  particularly  the  latter,  on  aooount  of  its 


FiQ.  3.— Water  Foxtail  (Alopecurus 
genieuiatus). 
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Fig.  1. -Planting  Beach  Grass  in  Sand  near  Provincetown,  Mass. 


FiQ.  2.— Kafir  Corn  in  Grass  Garden  of  the  U.  S.  Department  of  Agriculture. 
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early  growth,  being  one  of  the  earliest  of  the  onltivated  gpraasefl.  It  is  very 
hardy,  and  on  good  soil  yields  a  large  amount  of  excellent  forage.  In  Europe 
it  ia  regarded  as  one  of  the  best  perennial  pasture  grasses.  It  should  enter  into 
all  mixtures  for  permanent  pastures,  because  it  is  very  last- 
ing, highly  nutritious,  and  earlier  than  most  other  species. 
This  grass  has  a  record  of  producing  20,418  pounds  per  acre 
of  greet)  grass,  6,125  pounds  of  hay,  and  8, 167  pounds  of 
aftermath.  It  is  never  sown  by  itself,  but  is  always  mixed 
with  other  grasses  and  forage  plants,  because  it  gives  a 
full  yield  only  in  the  second  or  third  year.  Average  number 
of  seeds  in  a  pound,  907,000.  Price  of  seed  quoted  in  New 
York  catalogues,  $2.30  per  bushel,  or  $32  per  100  pounds. 

No.  18.   Ammophila   arenaria  (Linn.)  Link.      Beach-grass. 

(Fig.  5.) 
This  grass  grows  more  or  less  abundantly  along  the  sandy  coasts 

of  the  Atlantic  and  the  shores 

of  the  Great  Lakes.     It  has 

strong,    creeping    rootstocks, 

upright  stems  2  to  4  feet  high, 

and  long,  rather  rigid  leaves. 

The  narrow,  densely  flowered 

panicles  which  terminate  the 

stems  are  from  3  to  10  inches 

long.    It  is  one  of  the  most 

valuable   grasses   adapted  to 

binding  the  drifting  sands  of 

our  roasts,  and  has  been  culti- 
vated for  this  purpose  in  this 

as  well  as  in  other  countries. 

The  action  of  this  grass  in  hold- 
ing the  drifting  sands  is  like 

that  of  brush  or  bushes  cut  and 

laid  upon  the  ground  in  accu- 
mnlating  snow  whon  drifted  by  the  wind.  The  sand 
collects  around  the  clumps  of  grass,  and  as  it  accu- 
mulates, the  grass  grows  up  and  overtops  it,  and  will 
so  continue  t>o  grow,  no  matter  how  high  the  sand 
hill  may  rise.  This  process  goes  on  over  the  whole 
surface  of  the  plantation,  and  thus  many  acres  may 
be  raised  far  above  their  original  level.  A  plant  will, 
by  gradual  growth  upwards,  finally  form  stems  and 
roots  sanded  in  to  the  depth  of  fully  100  feet. 
Beach-grass  is  best  propagated  hy  transplanting  • 
(PI.  I,  fig.  1).  The  grass  is  pulled  by  hand  and 
planted  1  to  2  feet  apart,  according  to  the  slope, 
by  forcing  a  long  spade  or  shovel  Into  the  sand, 
which  is  then  carried  forward,  making  an  opening 
into  which  the  roots  are  thrust,  the  spade  then 
being  withdrawn  and  the  sand  pressed  close  about 
them.  The  planting  may  be  done  cither  in  the 
spring  or  fall,  preferably  in  the  fall.  When  propa- 
gation is  by  seedy  the  sowing  should  bo  done  early  in  the  spring  and  brush  laid 
over  the  ground  for  holding  the  sand  and  seed  temporarily  in  place.  Bea<'h- 
graas  has  been  used  for  the  manufacture  of  coarse  paper,  and  it  makes  an  excel- 
lent and  very  durable  thatch.    It  is  of  no  value  for  fodder. 


\ 


Fio.  4 Meftdow  Fox- 
tail {Alopeeunupra- 
tettns). 


Fig.  5.  —  Beacb-srrass  (Ammo- 
phUa  arenaria):  a,  base  of 
calm;  b^inflorescence;  e.liinile. 
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No.  19.  Andropogon  contortUB  Linn.     Twisted  Beard-grass. 

A  stout,  leafy  perennial,  1  to  3  feet  high,  affording  excellent  grazing  when  yonug, 
bnt  the  mature  seeds  are  much  dreaded  by  sheep  owners,  as  by  their  peculiar 
structure  they  not  only  become  attached  to  and  injure  the  wool,  but  often  pene- 
trate the  skin  and  even  the  intestines  of  those  animals.  The  strong  rhizomes  and 
tough  fibrous  roots  which  this  grass  has,  commend  it  as  a  soil  binder  for  river 
banks,  dams,  etc.  The  awns  indicate  by  their  twisting  the  amount  of  moisture 
in  the  air,  and  may  be  used  as  rain  or  fair  woather  indicators.  In  India  this  grass 
is  used  for  thatching.  It  is  a  native  of  tropical  and  subtropical  regions  of  both 
hemispheres,  extending  northward  into  western  Texas,  New  Mi'xico,  and  Arizona. 

No.  20.   Andropogon   glomeratus 

(Walt.)  B.  S.  P.     Brook-grass. 
A  stout  perennial,  2  to  4  feet  high, 
with  dense,  more  or  less  elon- 


FiQ. 6.— Johnson-graAS  (Andropogon  half-       Fio.  7.— Bushy  Kliie-8t«m  (Andropogon  nutan*) :  a  to/, 
penHs).  cletAila  of  the  spikelet. 

gated,  broom-like  panicles.  It  grows  in  low  grounds  and  marshes  from  southern 
New  York  to  Florida,  also  occurring  in  Mexico  and  Lower  California.  This 
species  is  esteemed  a  valuahlo  pasture  grass  in  the  South.  Its  stems  and 
leaves  when  young,  are  tender  and  juicy  and  are  relished  by  stock  of  all  kinds. 
Later  the  stems  become  tough  and  woody  and  are  of  less  value. 

No.  21.  Andropogon  halepensie  (L.)  Brot.  Johnson-grass.  (Fig.  6.) 
A  stout  perennial,  with  smooth,  erect  culms,  3  to  6  feet  high,  aud  strong,  creeping 
rootstocks.  The  panicles  are  expanded  during  flowering  and  are  from  6  to  12 
inches  long.  It  is  a  native  of  southei*n  Europe  and  the  warmer  parts  of  Asia  and 
northern  Africa.  It  was  introduced  into  this  country  about  sixty  years  ago,  and 
has  now  become  widely  distributed  and  well  known  throughout  the  Southern 
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8tat«8.    In  the  warmer  parts  of  the  Soathem  States  it  makes  rapid  growth,  is 
bot  little  affected  by  drought,  and  the  hay,  if  cnt  Just  as  the  grass  is  coming 
into  bloom,  is  much  liked  by  all  kinds  of  stock.    Two  or  three  cuttings  may  be 
made  during  the  season.     The  extensively  creeping  rootetocks  are  fleshy  and 
tender,  and  hogs  are  very  fond  of  them.    These  roots  literally  fill  the  ground  near 
the  surface,  and  every  joint  is  capable  of  developing  a  new  stem.    This  grass, 
when  once  it  has  become  established,  is  exceedingly  difficult  to  eradicate,  and 
hence  has  come  to  be  greatly  feared  by  the  majority  of  farmers.    Unless  one 
wishes  to  give  up  his  land  entirely  to  Johnson -grass,  and  can  certainly  prevent 
its  spreading  to  the  lands  of  others,  its  introduction  wonld  be  of  doubtful  econ- 
omy, owing  to  its  powerful  and 
rapidly   spreading   roots.      In 
India  the  natives  make  rude 
writing  pens  from  the  stems. 

No.  22.  Andropogon  hallli  Hack. 

Turkey-foot. 
This  is  a  stout  grass,  from  3  to  6 

feet    high,  closely    related  to 

the  Big  Blue-stem  (Andropogon 

provincialU),  bnt  appears  to  be 

confined  to  the  sandy  regions 

of  the  West.     It  is  a  good  sand 

binder  and  is  common  in  the 

sand    hills   of  Nebraska,   and 

extends  southward  into  Texas. 

Its  agricultural  value  is  not 

knowD,    but    although    more 

woody,  it  is  probably  nearly 

as  valuable  as  Big  Blue-stem. 

No.   23.    Andropogon    nutans 
Linn.  Bushy  Blue-stem.  (Fig.  7.) 

This  is  a  stout  perennial,  4  to  6  feet 
high,  growing  in  dry  soil  along 
the  borders  of  fields  and  open 
woods,  and  on  the  prairies  of 
the  West  it  often  forms  a  large 
proportion  of  the  so-called 
prairie  hay.  It  is  held  in  little 
esteem  in  the  Eastern  and 
8outh<'rn  States,  but  in  the 
West  it  is  said  to  make  excel- 
lent hay,  and  is  particularly 
valuable  because  of  the  rela- 
tively  large    amount  of  long 

root- leaves  which  it  produces.  All  stock  eat  it  greedily.  In  South  Dakota  it 
is  given  the  tir-st  place  among  the  native  grasses  as  a  hay-producing  species, 
thriving  best  on  the  rich  prairie  bottoms.  During  the  dry  season  it  produces 
but  little  seed,  though  it  usually  makes  a  good  growth  of  root  leaves.  In  the 
middle  Atlantic  States  this  grass  seeds  freely  and  the  seeds  are  easily  collected. 

No.  24.  Andropogon  provincialie  Lam.    Big  Blue-stem.     (Fig.  8.) 

A  stout  perennial,  with  erect,  more  or  less  branching,  and  often  bluish  or  glaucous 

stems,  2  to  6  feet  high,  long  leaves,  and  flowers  in  short  spikes,  which  stand  two 

to  five  close  togeth(;r  at  the  apex  of  the  stem  or  its  branches.    These  spikes  are 

bluish  or  purple,  sometimes  pale  green,  and  more  or  less  hairy.    This  grass  has 


Fio.  S.-'Big  Bloe-stem  {Andropogon  provineialit) : 
g,  details  of  the  spikelet. 
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a  wide  range,  extending  over  the  United  States  east  of  the  Rocky  Mountains, 
and  in  the  West  and  Northwest,  particularly  in  the  Missouri  region,  it  is  yery 
abundant,  and  is  highly  valued  for  hay.  It  grows  in  a  great  variety  of  soils, 
and  under  extremely  varying  conditions  of  climate,  and  enters  largely  into  the 
composition  of  the  hay  of  the  prairies.  The  early  growth  consists  of  a  great 
adundance  of  long  leaves,  and  if  cut  in  early  bloom  the  hay  is  readily  eaten  by 
horses  and  cattle,  but  if  allowed  to  fully  mature  the  stems  become  hard  and 
woody  and  the  hay  produced  is  of  inferior  quality.  Investigations  of  the  seed 
production  of  this  Andropogon  indicate  that  it  matures  seed  rarely.  It  is  stated 
that  a  very  favorable  season  of  moisture  is  required  to  make  it  fruit  abun- 
dantly. This  lack  of  fertility,  if  really  true,  will  be  a  serious  obstacle  to  the 
general  propagation  of  the  grass  by  the  usual  and  convenient  method  of  seeding. 

No.  25.  Andropogon  saccharoides  Swz.    Feather  Sedge-grass. 

A  variable  grass,  growing  to  the  height  of  1  to  3  feet,  with  nar- 
row, silvery-bearded  panicles.  Some  forms  of  this  species 
have  been  introduced  into  cultivation  for  ornament.  It  is  a 
native  of  our  Southwestern  States  and  Territories,  in  some 
of  its  varieties  extending  southward  to  Chile,  whore  it  is  re- 
garded as  one  of  the  best  pasture  grasses  of  the  Cordilleras. 

No.  26.  Andropogon  scoparius  Michx.  Little  Blue-stem. 
(Fig.  9.) 

A  rather  slender  perennial,  1  to  3  feet  high,  more  or  less  branched 
above;  the  Hlender  racemes  are  single  and  terminate  the 
culm  or  its  branches.  This  gprass  has  a  similar  range  to  the 
Big  Blue-stem,  extending  over  nearly  all  of  the  United  States 
east  of  the  Rocky  Mountains,  and  in  the  prairie  regions  it  is 
nearly  always  found  associated  more  or  less  abundantly 
with  the  Big  Blue-stem  and  Bushy  Blue  stem.  It  is  common 
in  the  mountain  districts  of  the  South,  and  is  valued  there 
for  grazing.  In  the  West  it  is  cut  for  hay,  but  is  not  so 
much  thought  of  as  the  Big  Blue-stem.  In  South  Dakota 
this  is  one  of  the  most  common  grasses  in  the  basins  of  the 
Bad  Lands. 

No.  27.  Andropogon  sorghum  sativus  Hack.     Includes  the 

cultivated  varieties  of  sorghum. 
Andropogon    sorghum   includes   many  varieties,  a  number  of 
which  have  been  recognized  by  some  authors  as  distinct 
botanical  species  under  the  genus  Sorffhum;  others,  includ- 
FiQ.  9.— Little  Blue.  iug  Hackel,  have  referred  them  all  to  the  genus  Andropogon. 

stem  (Andropogon  Hackel  has  elaborately  worked  out  the  botanical  characters 

icopanus).  ^^  ^^^e  species  and  characterized  the  known  varieties,  giving 

to  each  a  technical  name.  It  is  not  necessary  here  to  follow 
out  his  classification,  which  is  apparently  good.  In  the  works  of  others  there 
is  much  confusion  in  the  botanical  classification,  and  still  more  in  the  applica- 
tion of  the  common  or  English  names.  The  same  name  haa  been  applied  to 
different  varieties  and  the  same  variety  ha«  often  been  designated  under  various 
names.  All  the  forms  are  of  Eastern  origin,  and  have  arisen  probably  from  a 
common  stock  through  ages  of  cultivation.  From  varieties  of  this  species  are 
obtained  grain,  which  furnishes  nutritious  food  for  man  and  domestic  animals, 
particularly  poultry.  Sirup  and  sugar  in  commercial  quantities  are  obtained 
from  the  saccharine  varieties.  The  variety  saccharatus,  or  Chinese  sugar-grasSy 
yields  about  13  per  cent  of  sugar.  Brooms  and  brushes,  used  in  all  civilized 
countries,  are  made  from  the  iutlorescence  of  the  variety  known  as  broom  com, 
and  all  furnish  fodder  of  more  or  less  value  for  farm  stock.     In  Africa  alcoholio 
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drinks  are  prepared  from  the  grains,  and  nseful  coloring  pigments  are  con- 
tained in  the  fruiting  glumes.    The  variety  known  as  Kaiir  com  (PI.  I,  fig.  2), 
which  grows  to  the  height  of  4  or  6  feet|  has  been  cultivated  with  great  success 
as  a  fodder  plant  in  the  semiarid  regions  of  the  West.    In  fact,  all  the  sorghums 
will  grow  in  drier  climates  or  under  more  trying  conditions  of  drought  than 
Indian  com.    They  may  he  cultivated  in  much  the  same  way  as  that  cereal, 
but   the   seed   may  be   planted   more    thickly.      In    chicken   com  or  white 
Egyptian  com  (var.  oemuum)  the  densely  flowered  panicle  is  abruptly  bent 
or  recurved,  so  that  it  points  downward.    This  variety  is  largely  cultivated  in 
tropical  and  northern  Africa  and  in  some  parts  of  southern  Asia,  where  it  is 
used  as  a  cereal.    It  la  occasionally  g^own  in  this  coun- 
try, the  seed  being  prized  as  food  for  poultry.    The  vari- 
eties adapted  for  the  production  of  fodder  or  silage  are 
particularly  valuable  for  cultivation  in  the  South  and 
Southwest.     The  amount  of  fodder  produced  is  often 
very  large,  of  excellent  quality,  and  there  are  few  among 
the  larger  grasses  better  adapted  for  soiling.     Yellow 
Milo  Maize,  White  Milo  Maize,  and  Jerusalem  Com,  non- 
saccharine  varieties  of  Andropogon  sorghum ^  are  grown 
both  for  fodder  and  for  the  seed,  particularly  in  the 
Southwestern  States. 

No.  28.  Andropogon  aqnarroflua.    Linn.  fil.    Vetivert. 

A  stout  perennial,  4  to  6  feet  high,  with  strong,  fibrous,  and 
highly  fragrant  roots.  A  native  of  India,  occurring  also 
in  some  of  the  West  India  Islands  and  Brazil,  growing 
in  marshes  and  on  river  banks.  Introduced  into  Loui- 
siana many  years  ago,  and  now  spontaneous  in  some  of 
the  lower  parts  of  that  State.  Cultivated  successfully 
at  Knoxville,  Tenn.,  where  the  fragrance  of  the  rhizomes 
and  roote  was  developed  to  a  marked  degree,  but  the 
plants  did  not  bloom.  In  India  this  grass  is  largely  used 
for  thatching,  and  is  woven  into  mats,  which  serve  as 
screens  or  shades  for  doors  and  windows  (tatties),  awn- 
ings, covers  for  palanquins,  and  fans,  and  brushes  used 
by  weavers  in  arranging  the  thread  of  the  web  are  made 
from  either  the  roots  or  the  whole  plant.  The  roots,  laid 
among  clothing,  impart  a  pleasing  fragrance  to  the  gar- 
ments and  are  said  to  keep  them  free  from  insects.  Fans  ^,0^  jq.  —  Broom  Sedge 
made  from  the  root  fibers  were  among  the  articles  on  sale  {Andropo<jon  virgini- 
at  the  World's  Fair  in  the  Javanese  bazaar.  The  roots  cus). 
are  an  article  of  commerce  sold  by  druggists.  In  Euro- 
pean drugstores  the  roots  are  known  as  Radix  anatheri  or  Radix  veiivericPj  a  stim- 
ulant or  antiseptic.    They  yield  a  perfnme  known  as  veiivertf  or,  in  India,  itar. 

No.  29.  Andropogon  virginicuB  Linn.  Broom-sedge.  (Fig.  10.) 
A  rigidly  erect  perennial,  2  to  4  feet  high,  bearing  a  narrow,  elongated,  and  loosely- 
branched  panicle  of  silky-bearded  racemes.  The  stems  are  strongly  flattened 
near  the  base,  and  at  maturity  they  are  too  hard  and  woody  to  be  eaten  by  stock 
or  to  be  of  any  valae  for  hay.  When  young,  however,  this  grass  affords  most 
excellent  grazing.  Milch  cows  fed  upon  it  are  said  to  yield  butter  of  superior 
quality.  There  is  probably  no  native  grass  better  known  to  the  farmers  of  the 
South  than  this,  and  although  possessing  some  value,  as  here  indicated,  it  is, 
broadly  speaking,  one  of  the  worst  weeds  of  that  section,  interfering  seriously 
with  the  formation  of  permanent  meadows.  Constant  tillage  or  very  close  graz- 
ing appears  to  be  the  only  means  of  keeping  this  graHS  from  occupying  the  land. 
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No.  30.  AntLozanthum  odoratum  Linn.  Sweet  Vemal-grass.  (Fig.  11.) 
A  perennial,  early-flowering,  sweet-scented  grass,  introdnced  into  this  country  from 
Europe,  and  now  widely  distributed  over  the  Eastern  and  Central  States.  It  is 
an  inferior  fodder  grass,  but  owing  to  its  earliness  it  possesses  some  value  in 
mixtures  for  pastures,  and  its  sweet  scent  adds  a  pleasing  fragrance  to  hay,  of 
which  it  should  form  only  a  small  percentage.  The  leaves  have  a  bitter  taste, 
and  the  grass  is  apparently  unpalatable  to  stock,  for  they  will  not  readily  eat 
it.     It  is  regarded  as  a  serious  pest  in  New  Zealand.    The  stems  have  been  used 

in  the  manufacture  of  imitation  Leg- 
horn hats.  Average  number  of  grains 
in  1  pound  of  pure  seed,  924,000. 
Price  of  seed  quoted  in  New  York 
catalogues,  $6  per  bushel.  Weight 
per  bushel,  about  10  pounds. 

No.  31.  Arifltida  fasoiculata  Torr. 
Needle-grass.    (Fig.  12. ) 

Needle-grass  grows  from  6  inches  to  a  foot 
high,  and  is  a  native  of  the  arid  re- 
gions, from  Montana  southward  to 
Texas,  where  it  is  particularly  abun- 
dant in  poor  soils,  and  presents  a  great 
variety  of  forms.  It  is  usually  found 
in  dry^  gravelly  soils  on  the  plains, 
mesas,  find  foothills.  In  the  Eastern 
and  MiAdle  States  the  species  of  ArU- 
tida  are  cteemed  of  little  or  no  value, 
but  in  jthe  Southwest,  where  every 
mouthful  of  fodder  of  any  sort  has 
value,  they  are  not  wholly  worthless. 
Aristida  eohiedeana  and  A.  bromoides, 
growing  upon  rocky  and  desert  soil  in 
Arizona  and  New  Mexico,  supply  in 
their  thin,  scattered  tufts  ''dainty 
bits  seized  upon  by  stock  with  avid- 
ity."   (Pringle.) 

No.  32.  AriBtida  Btricta  Michx.  Wire- 
grass. 

This  is  one  of  the  ''wire-grasses''  of  the 
Southern  States,  growing  to  the  height 
of  2  or  3  feet.  The  simple  stems  are  ter- 
minated by  a  narrow  panicle,  usually  a 
foot  in  length.  It  is  common  along  dry, 
sandy  ridges  and  in  the  pine  barrens. 


FiQ.  11.— Sweet  Vernal-grass  (Anlhoxanthum 
odoratum):  a,  spikclot;  b,  floret;  e,  andro- 
gynecium. 


No.  33.  Arrhenathenim  elatiuB  (L.)  M.  &  K.  Tall  Oat-grass.  (Fig.  13.) 
A  loosely  tufted  perennial,  2  to  4  feet  high,  introduced  from  Europe  as  a  fodder  grass 
and  now  quite  generally  distributed  over  the  regions  east  of  the  Mississippi.  In 
Europe  it  is  regarded  as  one  of  the  best  meadow  grasses,  but  is  not  recommended 
for  pastures.  It  does  well  in  the  Southern  States,  where  it  is  frequently  culti- 
vated, and  is  valued  both  for  winter  grazing  and  for  hay.  In  California  it  is 
spoken  of  in  the  highest  terms,  particularly  for  its  drought-resisting  qualities. 
It  does  not  form  a  very  compact  turf,  and  when  sown  should  be  mixed  with 
other  grasses.  It  grows  rapidly,  blooms  early,  and  when  cut  dries  out  readily. 
It  is  not  suited  to  heavy,  moist  soils,  but  thrives  best  on  loamy  sands  or  loams. 
It  produces  a  large  yield,  and  on  good  soils  three  or  four  cuttings  may  be 
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obtaine<l  during  the  season.  It  is  best  pown  in  the  spring,  but  in  the  Son  them 
States  it  may  be  sown  in  September  to  advantage.  In  New  Zealand  this  grass 
is  spoken  of  as  fast  becoming  a  weetl  in  mixed  pastures;  and,  further,  it  is  stated 
that  the  early  growth  is  much  relished  by  stock,  but  later  in  the  season  it  is  not 
touched.  On  rich,  clayey  loam  this  grass  has  made  a  yield  of  17,015  poands  of 
green  fodder,  6,380  pounds  of  hay,  and  13,612  pounds  of  green  aftermath  per 
acre.  When  sown  alone,  the  amount  of  seed  to  sow  per  acre  is  5  to  6  bushels. 
Owing  to  the  structure  of  the  seed,  it  may  be  sown  deeper  than  most  other 
grasses.     Average  number  of  grains  in  one  pound  of  pure  seed,  159,000.    Price  of 

seed,  quoted  from  New  York 
catalogues,  $3.25  per  bushel, 
or  $18  per  lOOpouinls. 


Fio. 


12.— Needle-gTMS  (ArUtida /aseiculata) :    a,  ^pikelet; 
b,  iDdorated  flowering  glame,  tho  awns  cut  oit'. 


Fia.  13.— Tall  Oal  grass  (Arrhe 
Tiatherum  clatius). 


No.  34.  Amndinaria  macrosperma  Michx.  Cane.  (Fig.  14.) 
This  is  the  bamboo  which  forms  the  well-known  cauebrakes  of  the  South.  It  is 
perennial,  with  woody  stems  10  to  30  feet  high,  and  evergreen  leaves,  which 
furnish  a  valuable  supplement  to  the  winter  pastures.  The  plant  blooms  but 
once,  and  when  the  seeds  mature  the  cane  dies.  The  canes  are  used  for  many 
purposes,  such  as  fishing  rods,  scaffolds  for  drying  cotton,  splints  for  baskets, 
mats,  etc.    Attempts  made  to  cultivate  this  grass  have  not  been  successful. 

No.  35.  Amndinaria  teota  (Walt.)  Muhl.     Small  Cane. 

This  is  regarded  by  some  as  only  a  variety. of  the  cane  mentioned  above,  but  it  is  of 
smaller  growth,  rarely  exceeding  10  feet  in  height,  and  extends  as  far  north  as 
Maryland.  It  forms  extensive  ''canebrakes^'  in  many  parts  of  the  Southern 
States,  and  its  perennial  leafage,  together  with  the  younger  stems  and  branches, 
supply  forage  for  thousands  of  cattle  during  the  winter  season.  This  fodder, 
4393— No.  U 2 
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however,  does  little  more  than  8Yi8t:iin  the  life  of  the  animals.    It  is  of  little  or 
no  valne  for  fattening  cattle  or  for  milch  cows. 

No.  36.  Anmdo  donax  Linn.    Reed. 

A  tall,  leafy  perennial,  attaining  the  height  of  10  to  15  feet,  or  in  very  favorable 
locations  even  30  feet.  The  leaves  are  hroad  and  widely  spreading  and  the 
stems  are  leafy  to  near  the  top.  The  panicle  has  some  resemblance  to  that  of 
pampas  grass,  hnt  is  not  so  large.  This  grass  is  grown  for  lawn  decoration  and 
to  conceal  unsightly  objects.    It  is  a  native  of  southern  £nrope,  northern  Africa, 

and  western  Asia,  and  is  said 
to  be  spontaneous  along  the 
Rio  Grande.    In  some  coon- 
tries  the  stout  stems  are  used 
for  laths  and,  when  split,  for 
woven  work;   the  leaves  are 
used  for  thatch  or  rooiing,  and 
the    stout  rhizomes  are  em- 
ployed as  a  diuretic.    A  culti- 
vated variety   has  its  broad 
leaves  striped  with  longitudi- 
nal white  bands.     It  presents 
a  very  striking   appearance. 
This  grass  is  propagated  by 
transplanting  the  roots,  which 
work  may  be  done  at  any  time 
during   the   season.      After 
'    growth  has  fairly  commenced 
the   subsequent  development 
is   very  rapid,  and    for  this 
reason  it  is  one  of  the  most 
important  plants  of  its  class 
fur  quickly  producing  scenic 
effects  or  for  concealing  un- 
sightly objects. 

No.  37.  Aatrebla  pectdnata  F.  v. 
Muell.    Mitchell- grass. 

A  smooth,  erect  grass,  1^  to  3  feet 
high,  with  flat,  long-pointed 
leaves  and  densely  flowered 
terminal  spikes  or  heads.  It 
is  a  native  of  Australia,  grow- 
ing naturally  upon  the  inte- 
rior plains.  It  is  re^^arded  by 
b  the  stockmen  of  that  country 

fjw.  U.-Cw»  Unmdinaria  maerotperma) :    a.  floret;  *«    *h«    ^^^   <**"   *^1    native 

b..  paleaancllodlrules;  c,  grain.  grasses,  both  for  ita  droaght- 

endnring  qualities  and  for  its 
fattening  pDoperties.  If  cut  j«st  when  coming  into  bloon,  it  makes  excellent 
hay.  The  seed  is  produced  in  abundance,  and  is  «aHily  collected.  This  may 
.prove  a  valuable  grass  for  the  semiarid  districts  of  the  Southwest.  The  seeds 
of  this  grass,  as  well  as  those  of  the  closely  related  Aatrebla  triticoides,  vrere 
formerly  used  as  food  by  the  natives  of  Australia. 

No.  38.  Avena  amerioana  Scribn.    American  Oat-grass. 

In  the  glassy  parks  and  on  the  foothills  of  the  eastern  slopes  of  the  Rocky  Monn- 
tains,  this  Jreiui,  which  closely  resembles  the  Arena  praUmau  of  Europe,  is  fre- 
quently found  associated  with  the  other  native  grasses.    Where  abandaQt  it 
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makes  a  Taloable  addition  to  the  grazing  reeonrees  of  the  coantry.    It  in  dt^eerv- 
ing  of  a  trial  onder  cultivation. 

No.39.  Avena&taaLinn.    Wild-oatfi.    (Fig.  15.) 

An  erect  annual,  2  to  3  feet  high,  with  loose,  open  panicles,  8  to  10  inches  long,  the 
whole  aspect  of  the  plant  closely  resembling  formH  of  the  cultivated  oat.    The 
spikelets  are  larger,  however,  and  the  flowering  f^lumes  are  coyered  with  long, 
brown  hairs,  and  have  a  twisted  awn  an  inch  in  length.    It  is  a  native  of  the 
Mediterranean  region,  but  is  now  widely  distributed  over  grain-growing  conn- 
trieSy  and  with  the  closely  related  A,  barhata  Brot.  is  especially  common  in  Cal- 
ifornia and  Oregon,  and  has  spread  eastward  to  Minnesota.    It  is  of  rare 
occnrrence  in  the  £astem  States.    By  some  this  is  supposed  to  be  the  original 
of  the    cultivated    oat    (Avma   satira), 
which  is  said  to  readily  degenerate  into 
it.   Jvenu  fatna  is  in  most  places  regarded 
'  as  a  troublesome  weed.     When  abundant 
in  the  grain  fields,  it  occupit^s  the  place 
of  better  plants,  and  reduces  tlve  grade 
of  the  thrashed  grain  by  the  admixture 
of  its  inferior  and  lighter  seeds.    The  stiff 
and  twisted  awns  are  injurious  to  stock, 
as  they  frequently  cause  irritation  of  the 
nostrils  and  mouths  of  the  cattle  feeding 
upon   them.      In  California   the  young 
plants,  before  the  bearded  or  awned  spike- 
lets  mature,  are  esteemed  for  grazing  and 
forage.  'The  use  of  the  Wild-oat,  with  its 
brown,  hairy  seed  and  twisted  awn,  as  an 
artificial  fly  by  fishermen,  is  well  known, 
the  uncoiling  of  the  awn  when  wotted 
causing    those    contortions  by  which  it 
imitates  a  fly  in  trouble."    (Hooker.)    A 
form  of  the  Wild -oat  with  the  flowering 
glume  smooth  (var.  (flabrescena  Coss.)  is 
quite  widely  distributed  on  the   Pacific 
Slope,  where  it  has  become  a  most  trouble- 
some weed  in  wheat  fields. 

Ho.  40.  Avena  pnbescene  Linn.    Downy 
Oat-grass. 

This  grass  is  similar  in  habit  and  appearance  fig.  15.— Wild  OaU  (Avena/atua), 

to  Avena  fatua,  but  is  much  less  com- 
mon. It  is  a  Europeau  grass,  and  has  thence  been  introduced  into  this  country. 
It  is  occasionally  found  in  the  grain  region  of  the  Pacific  Slope.  The  soils  best 
suited  to  the  growth  of  this  grass  are  sandy  loams,  upon  which  it  is  valuable 
for  early  mowing  and  pasturage  Under  favorable  conditions  it  has  produced 
15,654  pounds  of  green  fodder,  or  5,870  pounds  of  hay,  aud  6,860  jwuudj  of  after- 
math per  acre. 

No.  41.  Avena  satlTa  Linn.    Oats. 

A  well-known  erect  annual,  2  to  4  feet  high,  with  flat  leaves  and  expanded  panicles 
of  rather  large  pendulous  spikelets.  Thero  arc  many  varieties,  which  have  been 
divided  into  two  classes,  '*  panicle  oats"  with  widely  spreading  panicle  branches; 
and  ''banner  oats"  with  the  panicles  somewhat  contracted  and  one-sided. 
These  two  races  are  divided  into  "chaffy"  and  "naked-fruited"  sorts;  further 
varieties  are  established  upon  the  color^  form,  or  some  special  character  of  the 
grain.    Oats  have  been  cultivated  -from  very  early  times  in  Europe,  and  they 
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form  the  principal  grain  of  snch  northern  countries  as  Norway  and  Sweden,  and 
Scotland,  and  in  these  coontries  hoiled  oatmeal  and  oatmeal  cakes  are  impor- 
tant articles  of  food.  Boiled  oatmeal  is  also  much  nsed  in  this  country,  espe- 
cially at  breakfast.  The  grain,  however,  is  principally  cultivated  here  as  food 
for  horses.  In  the  Southern  States,  oats,  particularly  winter  oats,  are  largely 
grown  for  forage.  Sown  in  August,  they  furnish  the  best  grazing  from  Octo- 
ber to  the  latter  part  of  April,  and  will  then  yield  a  more  certain  and  a  larger 
crop  of  grain  than  spring-sown  oats.  They  are  often  cnt  green  for  soiling  and 
for  hayi  Oat  hay  is  quite  extensively  used  in  the  South  luid  in  California.  The 
practice  is  to  cut  when  the  grain  is  in  the  '^ dough''  stage,  or  when  the  straw 
commences  to  turn  yellow  below  the  head  and  the  leaves  are  still  green.  The 
yield  ranges  from  3  to  4i  tons  per  acre,  according  to  the  variety  and  the  season. 
The  feeding  value  of  oat  hay  is  higher  than  that  of  timothy,  containing  about 
8.8  per  cent  of  crude  protein,  and  55  to  65  percent  of  fat  formers,  while  the  latter 
(timothy)  contains  from  5  to  7  per  cent  crude  protein,  and  45  to  55  per  cent 
fat  formers.  Among  the  cereals,  oats  are  the  most  nutritious,  but  oaten  flour 
lacks  the  gluten  of  wheat,  rendering  the  making  of  bread  from  it  impossible. 
Oatmeal  is  richer  in  nitrogenous  matter  than  soft  wheats,  and  contains  more  fat 
than  any  of  the  other  grains.    Russian  '*  quas''  beer  is  made  from  oats. 

No.  42.  Avena  sterilis  L.    Animated  Oats. 

A  stout,  oat-like  grass,  with  one-sided  panicles,  and  very  large,  awnedspikelets;  the 
awn  is  very  long,  twisted,  and  ''kneed''  or  geniculate.  It  is  the  twisting  and 
untwisting  of  these  awns  when  exposed  to  changes  of  moisture  and  dryness  that 
has  given  to  this  grass  the  common  name  of  ''animated  oats.''  The  untwisting 
or  coiling-upof  the  awn  causes  the  spikelets  to  tumble  about  in  various  directions, 
suggestive  of  independent  motion  or  life-like  activity. 

No.  43.  Bambuaa.    Bamboo. 

The  bamboos  belong  to  the  Bamhuaecs,  a  tribe  of  grasses  numbering  about  175  species, 
chiefly  limited  to  South  America,  southern  and  eastern  Asia,  and  the  East  Indies. 
There  are  no  European  species,  and  only  two  in  North  America  (see  Arundinaria). 
Of  the  whole  number  of  species  only  one  is  common  to  both  hemispheres.  The 
largest  bamboos  attain  a  height  of  120  feet,  with  a  diameter  of  a  foot  or  more. 
A  South  American  species  has  leaves  3  to  12  inches  wide  and  5  to  15  feet  long. 
In  India  are  extensive  bamboo  forests,  and  in  countries  where  these  grasses 
abound  they  are  employed  for  many  purposes.  They  furnish  material  for  the 
complete  construction  and  furnishing  (including  domestic  utensils)  of  houses. 
They  are  used  in  shipbuilding  and  in  the  construction  of  bridges.  Buckets, 
pitchers,  flasks,  and  cups  are  made  from  sections  of  the  stems.  Baskets,  boxes, 
fans,  hats,  and  jackets  are  made  from  split  bamboo.  Ropes  and  Chinese  paper 
are  made  from  these  grasses.  A  Chinese  umbrella  consists  of  bamboo  paper, 
with  a  bamboo  handle  and  split  bamboo  for  a  frame.  The  leaves  are  used  for 
packing,  filling  beds,  etc.,  and  occasionally  serve  as  fodder  for  stock.  The 
young  shoots  serve  as  a  vegetable.  Tabashir,  or  bamboo  manna,  a  silioious 
and  crystalline  nubstance  which  occurs  in  the  hollow  stems  of  some  bamboos,  is 
regarded  as  possessing  medicinal  properties.  Good  drinking  water  colleots  in 
quantities  in  the  hollows  of  the  intemodes  of  many  of  the  larger  bamboos.  All 
sorts  of  agricultural  implements,  appliances  for  spinning  cotton  and  wool  or  for 
reeling  silk,  are  often  constructed  entirely  from  bamboo.  Very  many  articles 
of  household  use  or  decoration  made  from  bamboo  have  become  articles  of  com- 
merce in  Europe  and  this  country.  So  many  and  varied  are  the  uses  of  the 
several  species  of  bamboo,  that  it  is  possible  to  mention  here  only  a  small  part 
of  them.  Bamboos  are  propagated  by  seed,  but  more  often  by  cnttings.  Plants 
from  the  seed  do  not  attain  a  sufficient  growth  to  admit  cropping  under  10  or  12 
years. 
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No.  44.  Beckmannia  emoaeformlfl  (L.)  Host.    81on|]rb. grass.     (Fig.  16.) 
A  stoat,  erect,  sabaquatio  perennial,  1  to  4  feet  high,  with  narrow,  densely  flowered 
panicles.    The  leayes  are  broad  and  flat,  and  the  stems  are  coarse  but  tender, 
becoming  somewhat  woody  when  old.     It  grows  along  the  banks  of  streams  and 
rivers  and  frequently  follows  the  coarse  of  the  irrigating 
ditches.     When  young,  however,  this  grass  is  palatable 
and  readily  eaten  by  stock.    In  some  portions  of  the  North- 
west, to  which  region  this  grass  is  confine<l  in  this  country, 
it  often  occurs  in  such  quantities  as  to  constitute  an  import- 
ant part  of  the  forage  of  low  pasture  landH.    It  may  be  recog- 
nized by  the  peculiar,  spike-like  brancheH  of  the  panicle, 
which  have  some  resemblance  to  the  rattles  of  a  rattle- 
snake, and  for  this  reason  it  is  Hometimes  called  '*  Rattle- 
snake-grass.''   It  is  deserving  of  trial  under  cultivation  for 
Ibw  meadow  lands  in  the  more  Northern  States,  and   is 
especially  adapted  to  irrigated  alkaline  lands. 

No.  45.   Bouteloua  ctirtipendala   (Mx.)   Torr.     Side  Oats. 

(Fig.  17.) 
ThiH  is  among  the  tallest  of  our  species  of  Bouteloua^  the  rather 

.stout,  tufted  stems  being  from  1  to  3  feet  high.     It  has 

tough,  perennial,  fibrous  roots,  flat,  long-point<Hl  leaves, 

and  many  short  spikes  arranged  along  the  upper  portion 
of  the  stem.  Its  range  ext-ends 
from  New  Jersey  westward  to 
the  Rocky  Mountains  and  south- 
ward through  Texas  into  Mexico. 
Where  abundant,  it  is  said  to 
make  fair  hay,  and  the  numerous 
root  leaves  afl^ord  good  pastur- 
age. The  hay  is  readily  eaten 
by  stock,  but  on  the  range  cattle 
show  a  decided  preference  for 
lihie  Gramu.  Several  species  of 
Grama   have   been  successfully 

grown  in  small  cultures  at  some  of  the  experiment 
stations,  but  none  of  them,  although  apparently  most 
valuable  as  pasture  grasses  for  the  semiarid  regions, 
have  been  introduced  into  general  cultivation. 

No.  46.  Boutelona  erlopoda  Torr.     Black  Grama. 

This  is  one  of  the  species  of  Grama  so  valuable  for  grazing 
in  New  Mexico  and  Texas.  The  slender  stems  are  1  to 
2  feet  high,  and  from  its  thrifty  habit  of  growth  it 
forms  dense  and  excellent  pasturage  wherever  it 
grows  abundantly.  It  is  a  common  grass  along  the 
Rio  Grande  and  in  the  region  between  the  Pecos  and 
the  Gila;  also  in  the  Olympia,  Guadalupe,  and  Eagle 
mountains,  and  on  the  Staked  Plains  in  Texas.  The 
woolly-jointed  stems  at  once  serve  to  distinguish  this 
from  the  allied  species  of  Bautelaua, 

Blue,  or 


Fio.  16.— Sloagh-grasa 
(Ifeckmannia  eructe- 
formU). 


Fio.  17 — Side  Oats' (Boute. 
loua  eurtiptndula). 


No.  47.  Bouteloua  oligoatachya  (Nutt.)  Torr. 
White  Grama.     ( Fig.  18. ) 
This  is  one  of  the  most  abundant  and  most  valued  of  the  Grama  grasses,  and  extends 
from  Wisconsin  westward  to  California,  and  southward  into  Texas  and  northern 
Mexico.     It  is  a  perennial,  6  to  18  inches  high,  its  strong  rhizomes  and  numerous 
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root-leaves  forming  dense  and  more  or  less  extensive  patches  of  excellent  tarf. 
In  Montana  it  is  known  as  Buffalo-grass.  It  frequents  the  bench  lands  of  th  it 
State,  growing  at  elevations  of  from  3,000  to  4,000  or  5,000  feet,  and  not  infre- 
quently covers  wide  areas.  No  other  grass  better  withstands  the  tramping  of 
stock,  and  it  is  unsurpassed  for  grazing  purposes.  In  the  early  days  in  the 
Southwest  it  formed  a  large  proportion  of  the  hay  delivered  at  the  various  mili- 
tary posts  and  stage  stations,  and  was  considered  the  best  obtainable  there. 
Like  the  true  Buffalo-grass,  it  cures  during  the  dry  season  in  the  turf  into  perfect 
hay,  losing  none  of  its  nutritious  properties. 

No.  48.  Bouteloua  polyetachya  Torr.    Low  Grama. 

This  is  a  small,  slender  grass,  of  ^ood  quality.    It  is  ono  of  the  smallest  of  the 
Gramas,  and  only  occurs  sparingly  here  and  there  in  spattered  tufts.    It  rarely 

exceeds  6  inches  in  height,  and  is  confined  to  the 
arid  regions  of  the  Southwest. 

No.  49.  Bouteloua  repene  (HBK.)  Scribn.  Creep- 
ing Grama. 

A  common  grass  in  the  vicinity  of  Acapulco,  Mexico, 
where,  according  to  Dr.  £.  Palmer,  it  occurs  on 
the  highest  mountains  and  down  their  stony 
slopes  to  the  water's  edge.  Greedily  eaten  by 
stock. 

No.  50.  Bouteloua  tezana  Watson.    (Seed  Mesquit.) 

This  is  a  small  but  excellent  grass,  common  about  San 

Antonio  and  at  other  points  in  Texas,  chiefly  along 

the  Rio  Grande.    It  is  recognized  as  an  important 

grass  in  the  stock  ranges. 

No.  51.  Brachypodium  japonicum  Miq.  Japanese 
Wheat-grass. 

A  promising  Japanese  perennial,  closely  resembling 
Bearded  Wheat-grass  (Agropyron  caninum),  but  of 
rather  stronger  growth.  It  was  introduced  into 
California  by  the  Agricultural  Experiment  Station 
of  the  University  of  California,  at  Berkeley,  from 
New  Zealand,  in  1886,  and  the  first  seed  was  dis- 
tributed in  California  in  1889.  It  has  been  culti- 
vated with  success  at  a  number  of  points  in  Cali- 
fornia and  at  several  of  the  experiment  stations  in 
the  East.  In  the  Southern  States  it  is  regarded  as 
a  valuable  grnss  for  winter  grazing,  as  it  makes 
its  best  growth  during  the  cooler  months. 


Fio.  18.— Blue,  or  White  Grama 
(Bouteloua  oligostachya) . 


No.  52.  Briza  media  Linn.    Small  Quaking-grass.    (Fig.  19.) 

An  erect  perennial,  from  1  to  2  feet  high,  introduced  into  this  country  from  Europe 
because  of  itH  pleasing  ornamental  appearance.  It  has  esca]>ed  from  cultivation 
in  many  places,  and  has  beconu;  sparingly  naturalized.  It  is  occasionally  culti- 
vated for  ornament;  the  nodding  panicles  of  rather  showy  spikelets  are  used 
for  winter  bouquets.  It  iH  but  little  known  here,  but  is  classed  as  a  valuable 
meadow  grass  in  Middle  Euroiie  and  is  recommended  as  an  admixture  for  pas- 
tures on  dry,  thin  soils.  Briza  minor  is  a  smaller  and  more  delicate  annual 
species,  also  cultivated  occasionally  as  an  ornamental  and  for  dry  bouquets. 
Briza  maxima,  also  an  annual,  is  a  larger  ornamental  species. 

No.  53.  BromuB  ciliatus  Linn.     Swamp  Chess. 

A  native  perennial  of  wide  range,  frequent  in  open  woodlands,  growing  to  the  height 
of  3  to  5  feet.     It  is  leafy  to  the  top,  and  would  doubtless  make  a  hay  grass  of 
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good  appearance,  although  of  somewhat  inferior  qnality.  No  attempts  have 
been  made  to  cultivate  i&  for  agricultural  purposes.  It  makes  a  vigorous  early 
growth  on  good  soils  and  is  recommended  for  propagation  in  wooded  parks  and 
woodland  pastures. 

No.  54.  Bromns  inermla  Leyss.  Smooth  Brome-grass.  (Fig.  20.) 
An  erect  perennial,  2  to  5  feet  high,  with  strong  creeping  rootstooks,  and  a  loose  open 
panicle,  4  to  6  inches  long.  A  native  of  Europe  introduced  into  this  country  by 
the  Agricultural  Experiment  Station  of  the  University  of  California  about  1880, 
which  gives  considerable  promise  of  value  both  for  hay  and  pasturage.  It  is 
strongly  Btoloniferons,  and  quickly  makes  a  thick,  firm  turf.  It  appears  to 
grow  with  equal  vigor  in  Canada  and  in  Tenne8see,  remaining  green  through- 
out the  winter  season  in  the  latter  State.    The  strong  perennial  character  of 


Fio.  19.— Small  QaAklDg-grasfi  (Briza  Fio.  20.— Sicooth  Rrome-grasa  (Bromtu 

media).  inermU). 

this  Brome-grass  and  its  unusual  drought- resisting  powers  are  qualities  which 
recommend  It  for  general  cultivation,  particularly  in  the  Bemiarid  regions  of  the 
West  and  Northwest.  It  thrives  well  on  dry,  loose  soil,  but  of  course  the  better 
the  soil  the  greater  the  yield.  Its  nutritive  value  in  comparatively  low,  and 
before  undertaking  its  cultivation  the  fact  should  be  remembered  that  it  is 
somewhat  difficult  to  eradicate  when  once  established,  although  by  no  means  so 
difficnlt  as  Couch-grass  or  Johnson-grass.  In  Europe  it  is  classed  among  the 
beet  hay  grasses.  The  seeds  are  quoted  in  New  York  catalogues  at  from  $20  to 
$22  per  100  pounds.  A  bushel  weighs  about  14  pounds.  Sow  three  bushels  to 
the  acre  if  sown  alone.  In  this  country  the  yield  of  seed  per  acre  has  been  600 
pounds,  which  at  the  prices  named  would  make  it  a  very  profitable  crop.  Pro- 
fessor Fletcher,  of  Canada,  reports  a  yield  of  3f  tons  of  hay  per  acre. 
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No.  55.  Bromns  pumpelliazras  Scribn.    Western  Brome-grass. 

A  native  of  the  Northwestern  States  in  the  Rocky  Mountain  region,  extending  into 
Canada.  In  habit  of  growth  it  closely  resembles  Hungarian,  or  Smooth  Brome- 
grass  ( B.  inermis),  and  is  doubtless  equally  valuable.  Prof.  James  Fletcher,  who 
has  cultivated  this  grass  at  the  experiment  station  at  Ottawa,  Canada,  says, 
''This  is  a  very  valuable  grass,  producing  an  abundance  of  leaves,  continuing  in 
flower  for  a  long  time,  and  giving  a  heavy  aftermath." 

No.  56.  Bromus  racemosus  Linn.    Upright  Chess. 

An  introduced  annual,  1  to  3  feet  high,  with  more  or  less  spreading  and  nodding 
panicles  and  smooth  spikelets.  This  is  a  very  common  grass  in  cultivated  fields 
and  waste  places,  and  is  often  mistaken  for  Chess,  from  which  it  differs  chiefly 
in  its  narrower  panicles  and  straight  awns,  which  are  nearly  as  long  as  the 


Pio.  21.— Chess  ( BromuM  aecalinut).  FiQ.  22.— Besoue-grass  (Bnmus unioloidss), 

flowering  glumes.  This  grasd  has  become  very  common  in  certain  sections,  par- 
ticularly in  the  South.  A  field  of  it  presents  an  attractive  appearance,  and  the 
hay  produced  is  of  good  quality. 

No.  57.  Bromus  seoalinus  Linn.    Chess;  Cheat.     (Fig.  21.) 

A  well-known,  weedy,  annual  grass,  introduced  into  this  country  many  years  ago, 
and  now  common  in  grain  fields  and  waste  lands.  The  panicle  is  spreading  and 
more  or  less  drooping,  and  the  awns  of  the  flowering  glumes  are  usually  much 
shorter  than  the  glumes  themselves  and  more  or  less  flexuose.  The  idea  that 
Cheat  or  Chess  is  degenerated  wheat  has  no  foundation  whatever  in  fact.  Only 
Cheat  seeds  will  produce  Cheat,  and  it  is  certain  that  wherever  these  plants 
appear  they  were  preceded  by  Cheat  seeds,  which  may  have  been  introduced  with 
the  grain  sown,  or  brought  by  birds  or  animals  from  other  fields.  Cheat  and 
wheat  are  only  remotely  related ;  they  belong  to  quite  distinct  tribes  in  the  grass 


Digitized  by 


Google 


25 

family:  wheat  is  less  likely  to  cLaiige  into  cheat  in  a  single  generation  than 
into  the  more  nearly  allied  oats,  or  than  -wheat  is  to  change  into  barley,  with 
which  it  is  very  cloflely  related. 

No.  58.  Bromas  onioloides  Willd.     Rescae- grass.     (Fig.  22.) 

This  Bromu9y  which  is  a  native  of  South  America,  and  probably  also  of  the  extreme 

southwestern  portion  of  the  ITnited  States,  is  a  strong- growing  grass,  with 

rather  broad,  much  flattened,  usually  bearded  spikelets.    It  grows  to  the  height 

of  1  to  3  feet,  and  in  the  more  vigorous  plants  the 

branches  of  the  nodding  panicle  are  widely  spreiiding. 

It  grows  rapidly,  Heeds  iVeely,  and  dies  alter  seeding. 

If,  by  frequent  mowing  or  close  grazing,  it  is  prevented 

from  going  to  He<'d,  its  duration   may  be  continued 

over  two  or  three  years  or  more.     If  the  seeds  are 

allowed  to  fall,  as  they  frecjuently  do  when  mature, 

young  plants  soon  appear,  and  a  fairly  continuous 

growth  of  this  grass  may  thus  be  maintained.    In 

many  parts  of  the  Southern  States,  where  it  hiis  been 

most  cnltivate<l,  it  has  come  to  be  reganled  as  one  of 

the  beet  winter  grasses,  as  it  makes  its  chief  growth 

during  the  cooler  monthH  of  the  year.     Sow  in  August 

or  September,  at  the  rate  of  30  to  40  pounds  to  the  acre. 
^  FiQ.  23.— Bnlfalo-^rasa  (Bui- 

Ho.  59    Bulbills   daotyloides  (Nutt.)  Rafin.    Buffalo-        HlUdactyioidf).  a.  female 

grass.     (Fig.  23.)  plant;  fc,  male  plant. 

This  is  the  true  Buffalo-grass  of  the  Great  Plains  region, 

which  is  reported  to  have  been  much  more  abundant  and  more  widely  distributed 

in  times  past  than  it  is  at  present.    Now,  however,  it  is  known  to  extend  from 

the  British  Possessions  southward  into  Texas,  where  it  is  considered  an  invalu- 
able grass  and  one  of  the  best  constituents  of  sheep  pastures.  It  has  a  low  habit 
of  growth,  rarely  more  than  5  or  6  inches  high,  and  pro- 
duces numerous  creeping  and  widely  spreading  branches 
or  stolons,  which  root  at  the  joints,  each  joint  forming  a 
new  tuft,  and  in  this  way  the  grass  often  covers  large 
areas  witli  a  close  mat  of  fine-leafed  herbage,  which  is 
greatly  reli»<hed  by  all  grazing  animals.  As  a  winter  for- 
age, it  is  without  an  equal.  The  habit  of  growth  of  this 
plant  is  very  Himilar  to  that  of  Bermuda-grass,  but  the 
stems  and  leaves  are  much  iiner  and  the  turi  formed  more 
compact.  Live  roots  transplanted  from  Nebraska  to  the 
grounds  of  the  Department  of  Agriculture  at  Washing- 
ton, D.  C,  have  grown  with  remarkable  vigor,  and  it  may 
be  possible  to  utilize  this  most  palatable  and  nutritious 
grass  in  portions  of  the  Eastern  or  Southern  States. 

No.  60.  Calamagrostis  canadensis  (Michx.)  Beanv.     Blue- 
joint.     (Fig.  24.) 
A  native  grass  common  in  the  Northern  and  Northwestern 
States,  extending  clear    across    the    continent,  usually 
FiQ.  24.— Blue-Joint  (Co^  growing  in  moist  meadows.     The  leafy  stems  are  3  to  5 

amagrottiscanadeniM).  feet  high,  and  the  open  brown  or  purplish  panicles  have 

some  resemblance  to  those  of  Red  top.  Occasionally  it  is 
found  occupying  considerable  areas  to  the  exclusion  of  other  grasses,  and  under 
such  conditions  it  yields  a  large  amount  of  excellent  hay,  highly  prized  by  farm- 
ers and  eaten  with  avidity  by  all  farm  stock.  This  grass  grows  naturally  on  low, 
moist  meadows,  and  has  succeeded  well  under  cultivation.  In  the  northern  por- 
tion of  the  United  States  its  more  extended  culture  for  hay  is  recommended. 
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No.  61.  Calamagrostis  cinnoidea  (Mnhl.)  Spreng.    T?eed  ReDt-j^^rass. 

A  stout,  reed-like  grass,  3  to  5  feet  high,  not  infrequent  in  low,  moist  gronnds  and 
Bwanips,  ranging  from  New  England  southward  to  Tennessee.  No  attempts 
have  been  made  to  cultivate  it,  and  little  is  known  of  its  agricultural  value. 
Probably  of  some  use  for  low  wiiodlands  where  grasses  are  desired  for  pasturage, 
and  if  it  will  thrive  in  the  open  it  would  make  a  most  excellent  hay-grass  for 
low  meadows. 

No.  62.  Calamagrostia  hyperborea  amerioana  (Vasey)  Keam.    Yellow-top. 

A  very  common  grass  in  low  meadows  and  shady  river  banks  throughout  the  North- 
west. It  affords  a  large  amount  of  excellent  hay  if  cut  in  proper  season.  A 
good  grass  for  cultivation  in  moist,  sandy  meadows. 

No.  63.  CalamagrostJB  neglecta  (Ehrh.)Gaertn.  Pony- 
grass. 

A  rather  slender,  erect  perennial,  with  narrow  leaves, 
and  a  contracted,  densely  flowered,  brownish  panicle, 
3  to  6  inches  long.  A  native  of  Northern  Europe  and 
North  America,  ranging  along  our  northern  borders 
from  Newfoundland  and  Maine  to  the  Pacific,  being 
most  abundant  in  the  Rocky  Mountain  region.  Under 
experimental  cultivation  it  has  succeeded  well.  It  is 
a  productive  grass,  much  liked  by  stock,  especially 
horses,  and  is  deserving  a  place  among  the  cultivated 
species. 

No.  64.  Calamagrostis  suksdorfii  Scribn.    Pine-grass. 

A  rather  slender,  erect  grass,  2  to  3  feet  high,  with 
smooth  stems,  narrow  leaves,  and  contracted,  usually 
pale,  straw-colored  panicles.  A  common  grass  in  the 
Northwest,  growing  in  low  pine  woods  or  on  moist 
mountain  slopes.  It  is  said  to  be  one  of  the  most 
common  grasses  in  Washington,  and  it  presents  ail 
the  qualities  of  an  excellent  hay  or  pasture  grass. 

No.  65.  Calamovilfa  longifblia  (Hook)  Scribn.    Sand- 
grass.    (Pig.  25.) 
A  stout,  loufiT-leafed  grass,  t  to  4  feet  high,  growing  in 
sands  or  sandy  soil  along  the  shores  of  the  Great 
Lakes  and  in  the  Missouri  region  of  the  West,  ex- 
tending southward  to  Kansas.    Its  very  strong  and 
Fig.  25.— Sand-p^s  (Oaiamo-  far-reaching  rhizomes  or  creeping  '^  roots"  make  this 

vi{fa  lonyi/olia).  an  exceedingly  valuable  grass  for  binding  drifting 

sands,  or  those  subject  to  wash  by  swift  currents  or 
the  beating  of  the  waves.  As  a  sand  binder  for  interior  regions  of  the  country 
this  grass  is  probably  unsurpassed.  Its  long,  tough  leaves  suggest  a  possible 
valu('  for  paper  making. 

Ho.  66.  Campulosus  aromaticus  (Walt.)  Scribn.    Toothache-grass.    (Fig.  20.) 
A  perennial  grass  with  erect  stems  3  to  4  feet  high.     Native  of  the  Southern  States 
from  Virginia  southward,  growing  in  the  wet  pine  barrens,  possessing  no  agri- 
cultural value,  but  rather  curious  in  appearance.    The  strong  rootstocks  are 
lemon-scented  and  have  a  pungent  taste. 

No.  67.  Cenohrus  echinatus  Linn.    Cock-spur. 

A  rather  stout  annual,  with  branching  culms  1  to  2  feet  loDg,  and  dense  heads  or 
spikes  made  up  of  20  or  more  globular,  spiny  burs  containing  the  spikelets.  It 
is  a  weed  of  the  fields  and  waste  places  of  the  Southern  and  Southwestern  States. 
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No.  68.  Cenohnui  trilniloides  Linn.     Sand-bnr.     (Fig.  27.) 

A  widely  distributed  grass  growing  in  sandy  soils  along  river  I>ank8,  the  seashore 
and  more  or  less  scattered  throagbout  the  interior  of  the  conntry  in  sandy  dis- 
tricts. It  is  one  of  the  worst  of  annual  weeds  wherever  it  becomes  abundant. 
The  prostrate  branching  stems  are  1  to  2  feet  long ;  the  spikes  are  composed  of 
10  to  15  strongly  spiny  burs,  which  readily  become  detached  and  adhere  to 
passing  objects.  No  pains  should  be  spared  in  efforts  to  exterminate  this  grass 
wherever  it  makes  its  appearance. 

No.  69.  Cheetoohloa  glauca  (Linn.)  Soribn.     Yellow  FoxtaU.     (Fig.  28.) 
An  erect  annual,  1  to  2  feet  high,  with  flat  leaves,  and  a  bristly,  cylindrical,  8])ike- 
like,  densely  flowered  panicle  1  to  3  inches  long.     This  grass  is  widely  distrib- 
uted throughout  the  tropical  and  warmer  temperate  regions  of  the  worhi,  grow- 


Fhj.  26.  —  Toothache  •  p  r  n  «  s 
( Oamp  uUutuM  aromatieus) . 


Fig    27— Sand-bar  (Oenchrus  tribu- 
hides). 
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Foxtail  iChcBto- 
ehlda  glauea). 


ing  as  a  weed  in  cultivated  grounds.  It  is  especially  common  in  the  Southern 
States,  where  it  continues  to  bloom  throughout  the  season,  from  June  to  Octo- 
ber. It  is  distinguished  from  Selaria  viridia  by  its  somewhat  larger  spikelets 
and  more  widely  spreading  >  ellowish  bristles. 

No.  70.  Chsetochloa  italica  (Linn.)  Scribn.  Millet;  TInngarian-grass.  (Fig.  30.) 
This  grass,  in  some  of  its  varieties,  hns  been  cultivated  in  the  East  for  many  centu- 
ries, and  in  some  parts  of  India  and  Trans-Caucasia  it  still  forms  an  important 
article  of  food.  Its  culture  extends  back  to  an  early  date  in  Egypt,  and  in  the 
lake  dwellings  of  the  stone  age  it  is  found  in  such  quantities  that  it  must  be 
regarded  as  the  main  bread  supply  of  the  prehistoric  peoples  (Hackel).  In 
Europe  and  in  this  country  it  is  cultivated  to  some  extent  for  fodder  and  for  the 
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seedy  the  latter  being  need  chiefly  for  fowls.  It  grows  rapidly,  and  may  be  cnt 
within  sixty  or  sixty-five  days  from  the  time  of  sowing.  If  used  for  fodder,  it 
shonld  "be  cat  just  as  it  begins  to  head,  before  blooming,  for  when  more  advanced 
it  is  apt  to  be  iignrious  to  stock  fed  upon  it.  When  cut  in  good  season  it  is  one 
of  the  most  valuable  of  soiling  plants.  German  Millet,  ChcBtochloa  germanica 
(fig.  29),  is  only  a  variety  of  Chcutochloa  italica,  distinguished  by  its  smaller, 
more  compact,  and  erect  heads,  the  bristles  of  which  are  usually  purplish.  Sow 
2  to  3  pecks  per  acre  for  hay.     One  peck  is  sufficient  when  sown  for  seed. 

No.  71.  Chastochloa  magna  (Griesb.)  Scribn.    Giant  Millet.    (PI.  II.) 

This  native  millet  grows  in  swamps  along  the  coast  from  Florida  to  Delaware.    The 

leaves  are  very  broad  and  long,  and  the  stems  are  often  8  or  10  feet  in  height. 

It  is  one  of  the  most  promising  grasses  for  use  in  the  reclamation  of  swampy 


Fig.  29.— aerman    Millet  (Ohceto- 

ehloa  germanica) .  Fio.  30— Millet  (Ohcetoehloa  itaUea). 

lands  along  the  coast.  It  has  been  grown  successfiilly  in  the  grass  garden  on 
tbe  Department  grounds.  A  single  plant,  with  much  branched  stems,  is  shown 
in  PI.  II. 

No.  72.  Chsetooliloa  verticillata  (Linn.)  8cribn.    Bristly  Foxtail. 

Has  about  the  same  wide  distribution  aa  Chatochloa  glauca^  but  is  much  less  com- 
mon in  the  United  States.  It  is  rarely  found  except  in,  >vaste  town  lots  and 
about  dwellings  in  the  Atlantic  States.  The  bristles  in  this  species  are  barbed 
downward,  on  account  of  which  the  ''heads''  cling  to  clothing  or  other  objects 
with  which  they  may  come  in  contact.    A  weed. 

No.  73.  Chsetoohloa  viridis  (Linn.)  Scribn.     Green  Foxtail. 

Similar  in  habit  to  Chcptoohloa  glaucaj. with  about  the  same  distribution,  and  equally 
common  in  this  country,  appearing  as  a  weed  in. all  cultivated  grounds.     It 
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Single  Plant  of  native  "Giant  Millet''  in  Grass  Garden  of  the  U.  S. 
Department  of  Agriculture. 
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begins  to  bloom  a  little  earlier  than  the  Yellow  Foxtail,  the  more  nomeroas 
spikelets  are  smaller,  the  head  or  panicle  lees  crect^  and  the  bristles  nsaally 
green,  not  yellow,  as  in  that  species.  The  stems  are  very  tough  and  may  be 
utilized  for  making  paper. 

No.  74.  Chloxis  barbata  Sw.     Bearded  Crowfoot. 

This  and  the  very  similar  C.  eleganti  of  our  Southwestern  States  and  Territories  are 
pleasing  ornamental  graHses,  growing  to  the  height  of  1  to  2  feet,  the  main  stem 
and  branches  being  terminated  by  3  to  10  beanled  spikes,  which  impart  to  them 
a  striking  appearance  and  make  them  valuable  ornamentals.  C.  polydaciylay 
a  West  Indian  species  which  has  been  found  in  southern  Florida,  is  equally 
attractive,  and  has  longer  and  more  graceful  spiken.  C.  harbata  appears  to  be 
the  only  one  generally  cultivated,  but  there  are  several  native  species  which 
are  quite  a8  ornamental.  C.  graciliSf 
a  native  of  Central  America  and  Mex- 
ico, is  another  species  occasionally 
cultivated  for  ornament. 

No.  75.  Chloris  glauca  (Chapm.)  Vasey. 

Smooth  Chloris.     (Fig.  31. ) 
A  strong-growing   grass,  with   diffusely 

spreading  and  ascending  stems,  2  to 

4  feet  long,  bearing  10  to  25  slender 

terminal  spikes.     Native  of  Florida, 

growing    on   brackish    marshes    and 

along  the  borders  of  cypress  swamps. 

Tills  is  a  handsome  species,  well  de 

serving   the  attention  of  the  florist 

and  although  not  at  present  recog- 
nized as  possessing  any  agricultural 

value,  it  produces  a  lartre  amount  of 

comparatively    tender    herbage    and 

may  prove  to  be  a  desirable  fodder 

plant  for  certain  localities  along  the 

Gulf   coast.      It   has   made    a    good 

growth  under  cultivation  on  clayey 

soil  at  Washington,  D.  C. 

No.  76.   Chloris    verticillata    Nutt. 
Windmill-grass. 

A  low,  spreading  perennial,  with  upright 
flowering  branches  6  to  20  inches  high. 
The  small  awned  spikelets  are  in  slen- 
der spikes,  which  are  crowded  near  the  apex  of  the  stems,  and  become  widely- 
BpTetkding  at  maturity.  This  grass  is  common  in  many  places  in  central  Texas, 
New  Mexico,  Arizona,  northward  to  Kansas,  and  by  some  is  spoken  of  very  highly 
as  an  excellent  grass  for  grazing,  and  one  not  easily  tramped  out.  The  arrange- 
ment of  the  spikcH  gives  the  grass  an  odd  and  somewhat  pleasing  appearance,  mak- 
ing it  of  some  use  as  an  ornamental  species  for  gardens.    It  is  a  good  turf- former. 

No.  77.  Cinna  anindinacea  Linn.    Indian  Reed. 

A  tall,  leafy  grass,  3  to  7  feet  high,  native  and  freqticnt  in  shaded  swamps  and  damp 
woods  or  along  streams  in  wet  meadows.  For  such  places  it  may  possess  some 
agricultural  value,  as  it  yields  a  large  amount  of  excellent  hay  where  growing 
abundantly. 

Wo.  78.  Coiz  lacryma-jobi  Linn.    Job's  Tears. 

This  grass  is  a  native  of  southern  Asia,  and  is  occasionally  cultivated  in  this  country 


Fio.  31.— Smooth  ChloriB  (Chlorit  glauea). 
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for  ornament  or  aa  a  curiosity.  It  is  cultivated  for  food  by  some  of  the  hill  tribes 
of  India,  and  supplies  a  staple  article  of  diet  of  the  Tankbnl  Nagas  of  Mianipur. 
The  female  flowers  of  this  grass  are  inclosed  in  a  nearly  globular,  capsule-like 
covering,  which  is  very  hard  and  becomes  nearly  white  with  age.  In  some  coun- 
tries these  capsules  are  used  for  dress  ornamentation  and  by  the  Catholics  for 
rosaries.  In  China  this  grass  is  cultivated  to  some  extent;  because  the  ft'uit  is 
believed  to  be  valuable  as  a  <liaretic  and  antiphthisis.  It  is  a  hardy  annual,  2  to 
3  feet  high,  with  broad  leaves  and  a  curious,  nodding  inflorescence.  The  "seeds'' 
may  be  obtained  from  any  of  the  leading  seedsmen. 

No.  79.  Cynodon  dactylon  Pers.     Bermnda-grass.     (Fig.  32.) 
A  grass  widely  dispersed  over  the  tropical  regions  and  warmer  countries  of  the  globe. 
It  has  a  creeping  habit  of  growth,  extending  over  the  surface  of  the  ground  and 

rooting    at    the  joints.    In  poor  soils  the 
leaves  are  short  and  the  upright  flowering 
stems  are  only  a  few  inches  high,  bat  on 
good  land  it  grows  to  the  height  of  1  to  2 
feet  and  yields  a  large  amount  of  excellent 
hay.    It  may  be  cut  three  or  four  times  dar- 
ing the  season.     In  the  Northern  States  it 
does  not  afford  a  profitable  crop  and  is  of 
little  value  for  pasturage  north  of  Virginia, 
but  in  the  Southern  States  and  in  the  warm- 
er regions  of  the  Southwest  and  on  the  Pacific 
slope  it  is  cultivated  extensively  and  la  most 
highly  prized,  chiefly  for  grazing,  all  kinds 
of  stock  being  exceedingly  fond  of  it.    It 
grows  freely  on   sandy  soils  where    other 
grasses  will  not  thrive,  and  resists  extreme 
drought  and  high  temperatures.     It  is  par- 
ticularly a  sun-loving  grass,  and  will  not 
thrive  in  the  shade.    It  is  useful  for  binding 
drifting  sands  and  the  loose  soil  of  embank- 
ments or  those  subject  to  wash.    It  makes  a 
pleasing  lawn  grass,  and  is  extensively  used 
for  this  purpose  in  the  hotter  portions  of 
the  United  States,  for  it  will  thrive  where 
the  grasses  ordinarily  employed  for  lawns 
could  not  survive.     The  yield  of  hay  under 
good  conditions  is  from  3  to  4  tons  to  the 
arre,  and  as  high  as  10  tons  t-o  the  acre  have 
been  produced  under  peculiarly  favorable 
circumstances.     While  this  grass  will   sur- 
vive the  winters  of  the  latitude  of  Phila- 
delphia, the  leafage  is  very  sensitive  to  cold  and  turns  brown  with  the  first 
frosts.    This  fact  renders  it  objectionable  as  a  lawn  grass,  except  in  regions 
where  the  winter  season  is  very  mild.    In  many  poitions  of  the  Southern  States 
there  is  probably  no  grass  e<tual  to  Bermuda  for  summer  pastures,  and  none 
which  will  better  resist  the  trampling  of  stock.     Bermuda  does  not  mature  seed 
except  in  the  extreme  southern  portion  of  our  country,  but  seed  obtained  from 
more  southern  latitudes  is  olfered  for  sale  by  some  of  our  leading  seed  dealers. 
The  most  direct  and  certain  method  of  propagation  is  by  transplanting,  which 
may  be  effected  by  cutting  up  Bermuda  turf  into  small  pieces,  scattering  these 
along  shallow  furrows  and  covering  them  lightly.    When  once  established,  Ber- 
muda grass  is  very  persistent  and  difficult  to  eradicate,  and  it  should  not  be 
introduced  upon  land  which  is  likely  to  be  used  for  other  crops.    New  York 
catalogues  quote  the  seed  at  $1  to  $1.25  per  pound,  retail.     In  the  vicinity  of 


Fio.  32.— Bemiuda-grasa  (Omwdon 
dactylon). 
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Washington,  D.  C,  Bermuda-grass  is  known  as  wire  grass,  and  in  Anstralia  it 
is  called  Conch-graas. 

No.  80.  Cynosama  oxiatatua  Linn.    Crested  Dog's-tail.     (Fig.  33). 

A  slightly  tnfted  perennial  grass,  1  to  2  feet  high,  with  fine  and  chiefly  radical 
leaves.  It  is  a  native  of  Europe  and  is  adapted  to  cultivation  in  moist,  tem- 
perate regions,  and  has  been  sparingly  introduced  into  this 
country.  On  moist,  rich  land  it  in  fairly  productive,  but  is 
rarely  sown  alone,  excepting  for  seed  or  the  formation  of 
lawns,  for  which  latter  purpose  it  is  well  adapted,  as  it 
forms  an  even  and  compact  sward  when  thickly  sown.  It 
is  said  to  thrive  well  in  the  shade,  a  fact  which  gives  it  im- 
portance to  those  having  shaded  lawns.  It  forms  a  good 
bottom  grass,  has  a  highly  nutritive  value,  and  is  recom- 
mended for  all  mixtures  used  for  permanent  pastures,  e^pe- 
cially  in  hilly  regions.  The  mature  stems  of  this  grass  are 
among  the  most  valuable  of  those  used  in  the  manufacture 
of  Leghorn  hats.  Number  of  seeds  in  a  pound  of  pure  seed 
ia  about  1,127,000.  Price  of  seed  in  New  York,  40  to  60  cents 
per  pound,  or  $7  to  $12  per  bushel  of 
21  pounds. 


Fia.  33.-Cre«twl  Dok'ii. 
tail  {Cynomnis  eris- 
tatus.) 


k 

^W  No.  81.    Daotylla    glomerata    I  Ann. 

VT^  Orchard-grass.     (Fig.  34.) 

This  is  one  of  the  best  known  and  most 
popular  of  our  cultivated  grasses. 
It  will  grow  well  on  any  soil  con- 
taining a  reasonable  amount  of  fer- 
tility, excepting  that  which  is  very 
wet.  It  is  a  hardy  grass  aud  may 
be  grown  successfully  anywhere  in 
the  Uniti'd  States,  except  in  the  ex- 
treme South  and  in  the  arid  regions 
of  the  West.  It  yields  an  abundant 
crop  of  exrelleut  hay,  and  may  be 
sown  alone  for  this  purpose,  but 
owing  to  its  habit  of  forming  tufts 
or  tussocks,  the  land  should    be 

seeded  heavily  or  the  seeds  should  be  mixed  with  other 
/        ^^  kinds,  to  act  as  tillers  or  bottom  grasses.     It  is  a  good 

I        /J  pasture  grass,  especially  for  open  woodlands,  and  affords 

\     B      I  excellent  grazing  earlier  than  almost  any  other  species. 

\    w  ^>  The  aftermath  is  unequaled  in  amount   by  any  of  the 

grasses  ordinarily  cultivated  for  hay.  When  sown  with 
other  gra-Hses,  the  tendency  of  Orchard-grass  to  form  tus- 
socks is  much  diminished  and  the  sward  greatly  improved. 
Heavy  rolling  is  also  recommended  for  checking  or  pre- 
venting the  tufted  growth  whieh  this  grass  naturally 
assumes.  By  this  operation  the  tufts  are  pressed  down 
to  tlie  level  of  the  othier  grasses  and  the  turf  becomes 
more  uniform.  In  old,  rich  meadows  of  Orchard-grass 
it  is  advisable  to  harrow  in  the  spring  and  afterwards  use 
the  roller.  Its  best  record  of  yield,  made  by  Sinclair,  was  27,905  pounds  green, 
11,859  pounds  of  hay,  and  11,910  pounds  of  green  aftermath  per  acre.  Sow  3 
to  4  bushels  to  the  acre.  The  average  number  of  grains  in  one  pound  of  pure 
seed  is  579,500.  Price  of  seed,  us  given  in  New  York  catalogues,  $3  per  bushel 
of  14  pounds.    In  England  Orchard-gross  is  known  as  Cook's-foot. 


Fie    34.— Orchard-grsM 
( DactyUs  glomerata) . 
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No.  82.  Daot7looteiiitimaeg7ptiam(LiDn.)  Wnid.  Crowfoot-graM.  (Fig.  35.) 
This  grass,  which  is  a  weed  throughoot  all  the  warmer  conn  tries  of  the  world,  lias 
become  quite  common  in  some  of  the  Southern  States.  It  closely  resembles  the 
more  common  Goose-grass  or  Dnck's-grass  {^EUntMie  indxca)^  from  which  it  dif- 
fers chiefly  in  having  the  terminal  spikes  shorter  and  each  tipped  with  a  sharp 
prolongation  of  the  axis.  It  is  usually  found  in  oultivated  fields,  and  often  in 
such  abundance  as  to  displace  the  less  vigorous  native  sorts,  and  is  sometimes 
cut  for  hay.  In  parts  of  Africa, where  this  grass  is  common,  a  decoction  is  pre- 
pared from  the  seeds,  which  is  used  for  inflammation  of  the  kidneys.  In  Aus- 
tralia it  is  valued  for  pasture.  In  India  the  grain  is  sometimes  used  for  food 
by  the  natives  in  times  of  scarcity.     The  Mohave  Indians  of  California  also  use 

the  grain  for  food,  grinding  it  and  mak- 

Iing  the  flour  into  cakes  or  mush.    (C.  R. 
Orcntt.) 
J  No.    83.    Danthonia    oompresaa    Austin. 

J  •  Tennessee  Oat-grass. 

S       \^  A  slender,  erect,   tufted  perennial,   usually 

g  ^^jff  growing  to  the  height  of  about  2  feet, 

'^  y  with  long  and  narrow  root-leaves,  and 

few-flowered  spreading  panicles.  It  is  a 
common  grass  in  the  hilly  regions  of  New 
England  and  the  Middle  States,  and  ex- 
tends southward  into  North  Carolina  and 
Tennessee  along  the  mountains,  where 
y  r  it  forms  the  bulk  of  the  forage  of  the 

\  so-called  ' '  balds''  or  parks  wh  ich  are  oom- 

\  mon  to  mountains  in  the  South.    It  is 

w  highly     nutritious,    as    determined   by 

'  chemical  analysis,  as  well  as  by  its  effect 

upon  the  stock  grazing  upon  it.  It  stands 
well  the  trampling  and  grazing  of  both 
horses  and  cattle,  but  sheep  are  too  close 
feeders,  and  where  these  range  it  soon 
disappears. 

No.  84.  DeschampaiacaBspitOBa  (L.)  Beanv. 

Tufted  Hair-grass. 
A  uative  perennial,  ranging  from  New  Eng- 
FiG.  35.-Crowfoot.gra«i  {DactyXocienium  1^°^  to  Pennsylvania,  and  westward  to 

mgyptium).  the  Paclflc  Coast.    It  yields  an  inferior, 

coarse,  harsh  forage,  and  is  not  eaten  by 
stock  except  when  young.  It  has  a  record  of  producing  10,209  pounds  green 
and  3,M8  pounds  dry  hay  per  acre.  Johnson,  in  his  work  on  British  grasses, 
says  of  the  tendency  of  Tufted  Hair-grass  to  form  tussocks:  "In  the  economy 
of  nature  these  tufts,  so  unsightly  and  disfiguring  to  the  landscape,  are  valuable 
by  contributing  to  elevate  and  solidify  low  lands  liable  to  be  overflowed  by 
rivers,  and  where  they  occur  on  hill  and  mountain  slopes,  by  binding  the  spongy 
soil  and  preventing  the  slips  which  would  leave  them  bare."  This  grass  is  most 
abundant  in  the  Rocky  Mountain  region,  where  it  doubtless  serves  to  a  consid- 
erable extent  the  purpose  here  mentioned.  In  England  it  is  sometimes  used  by 
the  farmers  to  make  door  matH.  In  Germany  it  fiimishes  the  "Lyme-grass" 
used  in  upholstery.    Price  of  the  seed  in  New  York,  $22  per  100  pounds. 

No.  85.  Deflohampaia  flezuoaa  (L.)  Trin.    Wood-Hair  grass.     (Fig.  36.) 
A  slender  perennial  grass,  1  to  2  feet  high,  with  numerous  very  fine  root-leaves  and 
a  delicate  capillary  panicle.    It  grows  in  tufts  like  Deackampaia  ocuapitoBOf  aad  is 


I'O 


Digitized  by 


Google 


83 

more  common  in  the  Eastern  States  than  that  species,  but  is  even  less  valuable 
for  meadows.  It  is,  however,  of  some  value  for  woodland  pastures,  as  it  will 
grow  very  well  in  the  shade.  It  extends  southward  along  the  mountains  into 
North  Carolina  and  Tennessee.  Its  range  westward  is  limited.  It  has  a  record 
of  producing  12,209  pounds  of  rowen  and  3,318  of  dry  hay  per  acre.  The  price  of 
seed  quoted  in  New  York  catalogues  is  $15  per  100  pounds. 

No.  86.  DistiohUs  spioata  (L.)  Greene.  Salt-grass.  (Fig.  37.) 
An  npright,  wiry  grass,  10  to  20  inches  high,  with  strong,  extensively  creeping  root- 
stocks.  Common  along  the  coast  on  both  sides  of  the  continent,  and  abundant 
in  the  alkaline  regions  of  the  interior,  where  it  is  often  found  covering  consider- 
able areas  to  the  exclusion  of  other  graases.  It  thrives  even  in  ground  heavily 
crusted  with  alkali  and  other  salts  sufficient  to  destroy  almost  any  other  kind 


Fio. 


36.— Wood   Hair-grass  (Desehampna 
fiexuoaa). 


Fio.  37.— Salt-grass  ( Dittichlis 
spieata). 


of  vegetable  growth.  Prospectors  and  miners  consider  its  presence  a  sure  sign  of 
water  near  the  surface,  and  when  crossing  the  desert  select  spots  where  it  grows 
to  dig  for  water  (Orcntt).  In  farming  lands  it  is  deemed  a  nuisance,  for  its 
tough,  matted  roots  make  a  sod  almost  impossible  to  break  up  with  a  plow. 
Although  sometimes  eaten  by  stock  in  the  absence  of  better  sorts,  it  has  little 
agricultural  value.  It  is  a  good  grass  for  binding  loose  sands  or  soils  subject 
to  wash. 

Ho.  87.  Eatonia  obtosata  (Michx.)  Gray.    Early  Bunch-grass. 

A  tufted  perennial,  1  to  2  feet  high,  with  flat  leaves  and  rather  densely  flowered 
nodding  panicles.  This  is  a  native  species,  growing  usually  in  moist  soil,  and 
ranging  from  New  York  to  California  and  southward.  A  tender  grass,  readily 
eaten  by  stock,  which,  when  abundant,  supplies  considerable  native  forage  of 
good  quality. 
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No.  88.  Eleuaine  ooracana  (L.)  GsBrtn.    African  Millet. 

An  erect  annual  grass,  2  to  4  feet  high,  closely  related  to  and  much  resembling  our 
common  crowfoot  (Eleimne  indica),  but  of  rather  stouter  habit  and  with  larger 
spikes  and  seeds.  It  is  cultivated  in  India,  southern  China,  Japan,  and  in  many 
parts  of  Africa  for  the  grain,  which  is  used  as  food.  It  forms  the  principal  food 
of  many  African  tribes.  In  spite  of  the  bitter  taste  of  the  flour,  a  kind  of 
bread  or  unleavened  cake  is  made  of  it.  Beer  is  brewed  from  the  grain  in 
Abyssinia.  Said  to  yield  good  crops,  even  on  very  poor  soil,  and  may  be  culti- 
vated in  the  same  way  and  for  the  same  purposes  as  millet.  The  seeds  are 
marked  with  very  tine,  comb-like  lines. 

No.  89.  Eleusine  indica  (Linn.)  Gjertn.    Goose-grass.     (Fig.  38.) 
A  coarse,  tufted  annual,  with  erect  or  spreading  stems,  6  inches  to  2  feet  high ;  spike- 
lets  arranged  in  a  number  of  spikes  which  are  clustered  at  the  top  of  the  stem. 

This  grass  is  distributed  throughout 
the  warmer  countries  of  the  globe, 
and  is  particularly  abundant  in  the 
Southern  States,  growing  in  culti- 
vated grounds  about  dwellings,  etc. 
It  has  somewhat  wiry,  flattened 
stems,  many  springing  from  a  single 
root,  and  rather  thick  leaves.  Some 
authors  have  spoken  of  it  as  being 
nutritious  and  good  for  grazing  or 
soiliug  and  for  hay,  but  it  is  more 
generally  regarded  as  a  weed,  and 
often  a  troublesome  one  in  door- 
yards  or  lawns. 

No.  90.  Elymus  arenarius  Linn.     Sea 
Lyme-grass.     (Fig.  39.) 

A  stout,  coarse  grass,  2  to  8  feet  high, 
with  strong,  creeping  rootstocks, 
smooth  stems,  long,  rigid  leaves,  and 
dense  terminal  spikes  6  to  12  inches 
long.  The  spikelets  are  about  an 
inch  long  and  three-  to  four-flowered. 
This  grass  is  common  along  the  sea- 
coast  of  northern  Europe,  our  north 
Atlantic  coast,  and  on  our  Western 
shores  from  Santa  Cruz,  Cal.,  north- 
ward to  within  the  Arctic  zone.  It 
is  one  of  the  best  grasses  known  for 
binding  the  drifting  sands  of  the 
coast,  and  in  northern  Europe  has  been  cultivated  along  with  Beach-grass  for  this 
purpose.  These  two  grasses  when  combined  seem  admirably  adapted  for  the  pur- 
pose of  forming  a  barrier  to  the  encroachment  of  the  sea;  the  sand  that  Beach- 
grass  arrests  and  collects  about  itself  the  Lyme-grass  secures  and  holds  fast. 
The  seeds  are  used  for  food  by  the  Digger  Indians  of  the  Northwest^  and  as  the 
grass  springs  up  around  their  deserted  lodges  it  is  called  by  the  settlers  **Banch^- 
ria'^  grass.  This  Lyme-grass  is  usually  regarded  as  possessing  little  or  no  forage 
value,  but  in  very  moist  climates  or  under  certain  favorable  conditions  it  may 
yield  a  valuable  fodder,  for  when  young  the  grass  is  tender  and  nutritious. 

No.  91.  El3rmus  canadenBlB  Linn.     Wild  Rye. 

A  rather  stout,  smooth  perennial,  3  to  5  feet  high,  with  broad,  flat  leaves,  6  to  12 
inches  long.  The  bearded  spikelets  are  arranged  in  a  terminal  spike  or  **  head," 
which  has  some  resemblance  to  a  head  of  rye.     Common  in  low  thickets  and 


t^ 


Fu».  38.--GooBe-gra88  (Eleusiiie  indica). 


Digitized  by 


Google 


36 


along  streams  in  rich,  open  woodH  tbronghoat  the  country.  In  the  Northwest 
it  is  regarded  as  of  some  agricnltnral  value;  its  cultivation  is  evidently  worthy 
of  trial,  for  if  it  could  be  successfully  grown  itH  yield  of  hay  would  be  large, 
and,  judging  from  appearances,  the  hay  would  be  of  good  quality. 

No.  92.  Znymus  condensatus  Presl.     Giant  Ryo-grass. 

The  largest  of  the  native  Ryegrasses,  growing  to  the  height  of 
5  to  10  feet.  Common  in  the  Rocky  Mountain  r(>gious  an<l 
on  the  Pacific  slope,  usually  growing  along  rivers  or  streams 
the  banks  of  which  are  protected  and  held  together  by  the 
strong,  spreading  rootstocks  of  ^he  grass.  This  graHs  is 
useful  for  holding  the  sand  on  railway  banks,  etc.  When 
young  this  gi-ass  makes  excellent  hay,  and  when  allowed  to 
stand  it  affords  a  considerable  amount  of  fodder  for  stock  on 
the  winter  ranges.  The  8ee<ls  are  used  for  food  by  the  Indians. 

No.  93.  Elymus  macouuil  Vasey.    Maconu's  Rye-grass. 

A  perennial  grass,  found  quite  abundantly  in  moist  meadows, 
in  the  gravelly  foothills  of  the  northern  Rocky  Mountains. 
The  culms  are  leafy,  and  this  grass  contributes  quite 
largely  to  the  native  hay  cut  by  the  ranchers  of  the  North- 
west.    It  is  Apparently  a  very  valuable  species. 

No.  94.  Elymus  mollis  Triu.     Soft  Sea  Lymo-grass. 

A  grass  which  closely  resembles  and  has 
the  same  habit  of  growth  as  Elymus 
arenarius.  It  is  distinguished  by 
having  the  stem  soft-downy  just  be- 
low the  head  or  spike  and  in  having 
five  to  seven  flowered  spikelets,  the 
outer  glumes  of  which  are  broader 
and  five-  to  seven-nerved.  This  grass 
occurs  along  the  shores  of  the  Great 
Lakes  and  northward  on  both  the 
Atlantic  and  Pacific  coasts. 

No.  95.  El3rmus  triticoides  Nutt.  Wild 
Wheat. 

By  some  this  has  been  regarded  as  a  small,  reduced  form  of 
ElymtiH  condensatuH,  mentioned  above.  It  grows  to  the 
height  of  2  to  3  or  4  feet  and  is  native  of  the  Rocky  Moun- 
tain region  and  Pacific  81ope,  extending  eastward  nearly 
to  the  Mississippi.  While  it  is  a  grass  of  good  appear- 
ance and  possibly  of  some  agricultural  value,  no  attempts 
have  been  made  to  cultivate  it. 

No.  96.  Elymus  virginicus  Linn.  Terrell-grass.  (Fig.  40.) 
The  most  common  of  our  native  species  of  Lyme-grass, 
growing  along  streams,  the*  borders  of  woods  and  thick- 
ets, more  rarely  in  the  open  ground.  It  is  an  erect, 
smooth  grass,  2  to  3  feet  high,  with  rigid  t(>rminal  spikes, 
which  are  often  partly  included  within  the  upper  leaf- 
sheath.  This  grass  has  the  appearance  of  possessing  some 
agricultural  value;  it  forms  an  inferior  turf,  and  by  the 
time  it  blooms  all  the  lower  leaves  are  usually  dead. 
When  j'oung  it  doubtless  possesses  some  value  as  a  native  pasture  grass.  In 
Kansas,  South  Dakota,  and  Nebraska  it  is  regarded  a  valuable  grass  for  wood- 
land pastures. 


Fio.  39.— Sta  Lyme- 
grass  {Ehjmu*  are- 
nariua). 


Fi«j.    40.  —  Terrell-grass 
iElymut  virginicus). 
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No.  97.  Epicampes  rigens  Benth.    Deer-grass.    (Fig.  41.) 

A  stout,  erect  grass,  3  to  4  feet  high,  with  rigid,  wiry  steins,  and  a  very  long,  narrow, 
densely  flowered,  spike-like  panicle.    This  grass  is  not  uncommon  in  Arizona, 
southern  California,  and  New  Mexico,  growing  in  sandy  soil.    It  is  regarded  an 
one  of  the  best  native  dry-land  grasses,  and  is  closely 
grazed  wherever  stock  can  get  at  it.    The  rootn  of  Epi- 
campes     macroura  —  Mexican    Broom-root    or    Mexican 
Whisk — are  used  in  making  brashes  and  are  exported 
from  Vera  Cruz  to  Europe  for  this  purpose. 
No.  98.  Gragrostis  abyssinica  Link.    Teff. 
A  branching,  leafy  annual,  2  to  4  feet  high,  with  widely 
spreading  capillary  panicles  of  many  spikelets.    This 
grass  grows  readily  from  seed,  which  is  produced  abund 
antly,  and  it  may  be  of  some  value  for  hay  in  parts  of  the 
South  or  Southwest.    In  northeastern  Africa,  where  the 
grass  is  apparently  native,  the  grain  is  extensively  used 
for  food,  being  made  into 
bread,  which  possesses  a 
slight  but  agreeable  acid 
taste.    There  are  two  va- 
rieties cultivated,  a  white 
and  a  red  variety,  the  for- 
mer being  much  superior 
to  the  latter  and  used  only 
by  the  higher  classes.    It 
is  sometimes  grown  in  gar- 
dens for  the  elegant  pani- 
cles, which    are    used  in 
bou(iuets.    Eragrosiis  neo- 
mexicana  Vasey,  with  the 

general  habit  of  growth  of 
no.  41.-Deer-gra»8  (Epi-  r^^^  ^^^^^  i^  ^^^  M^^. 

ico,  springing  up  after 
rains,  particularly  in  the  region  about  Doming, 
where  it  is  called  '* Crab- grass."  It  is  au  annual, 
growing  to  the  height  of  2  to  4  feet,  with  widely 
spreading,  many  flowered  panicles,  and  is  largely 
cut  for  hay. 

No.   99.    Eragrostis  major    Host.      Stink-grass. 

(Fig.  42.) 

A  rather  showy,  much- branched  annual,  with  erect  or 
ascending  stems,  G  inches  to  2  or  3  feet  high. 

This  species,  which  is  a  native   of  Europe,  has     ^*°-  '^•"^^",^^5^  {EragrotOs 
become  widely  distributed  in  this  country,  grow- 
ing chiefly  in  cultivated  or  waste  grounds,  especially  in  light  soils.     When  fresh 
it  emits  a  strong,  unpleasant  odor. 

No.  100.  Eragrostis  obtusiflora  (Fourn.)  Scribn.    Mexican  Salt-grass. 

A  rigid  perennial,  12  to  18  inches  high,  with  strong  and  extensively  scaly  rootstocks, 
stifl"  and  sharp-pointed  leaves,  and  more  or  less  spreading  panicles.  Abundant 
in  the  highly  alkaline  soils  of  Sulphur  Springs  Valley,  Arizona,  where  the  large 
rootstocks  serve  to  bind  the  shifting  sands.  In  the  absence  of  other  grasses  it 
is  eaten  by  stock. 

No.  101.  Eragrostis  pilosa  (Linn.)  Beauv.     Slender  Meadow-grass. 

A  slender  branching  annual,  6  to  18  inches  high,  with  narrow,  flat  leaves  and  capii- 
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lary,  open  panicles.  This  grass  is  widely  distributed  throaghont  the  subtropi- 
cal and  warmer  temperate  regions  of  both  hemispheres.  In  this  country  it  has 
received  no  attention  or  is  regarded  as  little  more  than  a  i;Need,  but  in  Australia 
and  India  it  is  spoken  of  as  being  an  excellent  fodder  grass,  and  the  seeds  are 
eaten  by  the  natives  of  Ajmere,  India. 

No.  102.  Eragrostis  purshii  Sehrad.    Sonthem  Spear-grass. 

A  native  annual,  similar  in  appearance  to  Eragrostitt  pilosaj  and  growing  in  similar 
situations.  It  is  common  from  the  Middle  States  southward,  and  extends  south- 
westward  into  Texas  and  Arizona,  where  it  exists  in  a  great  variety  of  forms. 
It  grows  to  the  height  of  1  to  2  feet.  It  is  nowhere  considered  of  any  agricultural 
importance. 

No.  103.  Brianthus  ravennse  Beanv.    Plame-grass. 

A  stout  grass  growing  to  the  height  of  8  or  10  feet,  with  large  and  plume-like  pani- 
cles 10  to  20  inches  long,  resembling  in  some  degree  Pampas-grass.  Cultivated 
for  lawn  decoration,  as  is  also  the  variety  with  variegated  leaves.  A  native  of 
the  Mediterranean  region. 

No.  104.  Brianthus  saocharoides  Michx.    Plume-grass. 

A  tall  stout  grass  of  striking  appearance,  4  to  6  feet  high,  with  a  reddish  or  silvery- 
white  showy  panicle  from  5  to  10  inches  long.  This  grass  ranges  from  New  Jer- 
sey to  Illinois  and  southward  to  the  Gulf,  growing  in  very  wet  places  and  open 
swamps.  Of  no  agricultural  value,  but  deserves  notice  as  an  ornamental  grass 
for  lawns  and  gardens. 

No.  105.  Brlochloa  aristata  Vasey.    Mexican  Everlasting-grass. 

A  branching  leafy  annual,  2  to  3  feet  high ;  native  of  Mexico.  Seed  of  this  grass  was 
obtained  by  the  Department  in  1888.  It  was  cultivated  in  the  grass  garden 
located  at  StarkvlUe,  Miss.,  by  Prof.  S.  M.  Tracy,  who  says  that  it  is  a  much 
more  promising  grass  than  E.  annulata,  more  hardy,  less  injured  by  drought,  and 
produces  a  heavier  growth.  It  will  make  two  good  crops  of  hay  annually  in  the 
Souths  the  best  crop  being  from  the  second  growth,  which  is  ready  to  cut  in 
October.  The  grass  produces  an  abundance  of  seed  and  reseeds  itself,  making 
its  production  comparatively  inexpensive. 

No.  106.  Erioohloa  pnnotata  (Linn.)  Hamilt.    Everlasting-grass. 

A  quick-growing,  smooth,  succulent  perennial,  2  to  3  feet  high,  with  flat  leaves  and 
narrow  panicles  2  to  4  inches  long.  Widely  distributed  within  the  tropical  and 
subtropical  regions  of  both  hemispheres.  In  Australia  it  is  regarded  as  an  excel- 
lent pasture  grass,  lasting  all  the  year  round  and  well  liked  by  stock.  The  seed, 
which  is  produced  abundantly,  is  easily  gathen'd.  This  grass  deserves  the 
attention  of  Southern  dairymen.  In  Arizona  it  grows  throughout  the  valleys 
in  irrigated  soil,  or  in  the  rich  moist  places  of  the  plains,  yielding  abundant 
herbage  eagerly  sought  by  all  kinds  of  stock. 

No.  107.  Biioooma  cuspidata  Nutt.    Indian  Millet.     (Fig.  43.) 

A  grass  of  rather  striking  appearance,  1  to  2  feet  high,  widely  distributed  through- 
out the  Rocky  Mountain  region  from  British  America  southward  to  Texas  and 
New  Mexico,  eastward  to  the  Missouri,  and  westward  to  the  Sierras  of  California. 
It  grows  in  dry  sandy  soils,  forming  bunches  of  greater  or  less  size,  and  from 
this  habit  of  growth  it  has  been  called,  along  with  a  number  of  other  grasses, 
*'  Bunch -grass.''  It  thrives  in  soil  too  dry  and  sandy  for  the  growth  of  most 
other  grasses,  and  is  much  esteemed  for  grazing  in  the  regions  where  it  abounds. 
In  New  Mexico  this  grass  is  by  some  deemed  superior  to  grama,  on  account  of 
its  large  and  nutritious  seeds  or  grains,  which  are  used  by  the  Indians  to  some 
extent  for  food. 
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No.  108.  Euchlaena  mezicana  Schrad.    Teosinte.    (Fig.  44.) 

A  stout,  leiify,  anuiial  grass,  8  to  10  or  12  fe<>t  higli,  resembling  Indiau  com,  to  which 
it  is  Imtanically  closely  related.  The  variety  K.  liixurianSj  of  the  seed  cata  , 
logues,  which  has  been  cultivate<l  in  various  parts  of  the  South  and  West,  has  a 
habit  of  tillering,  or  sending  up  many — 20  to  50 — stalks  from  the  same  root 
(Plate  III,  fig.  1).  »om  this  habit  the  bulk  of  fodder  produced  to  the  acre  is 
very  large,  probably  unequaled  by  any  other  grftss.  It  is  liked  by  all  kinds  of 
stoek,  and  has  especial  value  as  a  green  fodder  when  other  forage  is  dried  np. 
It  may  be  out  several  times  during  the  season,  but  nearly  as  good  results  will  be 
obtained  from  a  single  cutting,  made  before  there  is  any  frost.  The  stalks  are 
tender,  and  there  is  no  waste  in  the  fodder  when  dry  or  green.  One  pound  of 
seed  to  the  acre,  planteil  in  drills  3  feet  apart  and  thinned  to  a  foot  apart  in  the 
drill,  is  recommended.     It  is  a  native  of  the  warmer  portions  of  Mexico  and 

Central  America.    The  seed  rarely  matures 
~  orth  of  southern  Florida. 

D9.  Festuca duriuscula  Lam.  Hard  Fescae. 
ider,  densely  tiifU'd,  perennial  grass,  1  to  2 
«t  high,  with  numerous  very  fine  radical 
aves  and  open  panicles.    This  is  one  of  the 


Fm. 43.— Iiulian  Millot  {Eriocoma  nutjtidata).  Fin.  44.-  Teoginte  {EuefiUena  mexieana). 

forms  of  Sheep's  Fescue,  and  is  of  little  value  except  in  pastures.  Its  particular 
merit  lies  in  its  ability  to  thrive  on  dry  sandy  soils  unfit  for  the  growth  of  bet- 
ter grasses,  and  it  well  resists  long  periods  of  summer  <lronght.«  It  is  well 
adapted  to  the  cooler  and  mountainous  regions  of  our  country,  being  a  native 
of  the  cooler  temperate  regions  of  both  hemispheres.  On  well-manured,  clayey 
land  this  Fescue  has  produced  upon  a  single  acre  18,376  pounds  of  green  hay  at 
time  of  fiowering,  and  8,2(59  pounds  of  hay  besides  10,029  pounds  of  aftermath.  It 
possesses  some  value  as  a  lawn  grass,  but  if  used  for  this  purpos<*  it  should  be 
sown  thickly  and  unmixed  with  other  sorts.  Sow  2J  to  3  bushels  to  the  acre. 
Price  of  seed  in  New  York  market,  $16  to  $18  per  100  pounds. 

No.  110.  Festuca  elatior  Linn.    Tall,  or  Meadow  Fescue. . 

This  grass  has  been  widely  cultivated  in  this  country,  having  been  introduced  from 
Europe,  and  has  become  thoroughly  naturalized.     It  is  an  excee<lingly  valuable 
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FiQ.  1.— YouNQ  Plants  of  Teosinte  in  Grass  Garden  of  the  U.  S.  Department  of 

Agriculture. 


Fig.  2.— Reed  Canary  Grass  in  Grass  Garden  of  the  U.  S.  Department  of 

Agriculture. 
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gross  either  for  mowing  or  pastnre.  It  i8  productive  on  soils  which  are  not  too 
dry,  and,  being  of  long  duration,  is  especially  valuable  for  permanent  pastures. 
It  thrives  best  on  moist  soils  rich  in  humus,  whether  marls  or  clays.  The  variety 
pratensi$y  or  Meadow  Fescue,  is  a  common  form,  rather  smaller  than  the  species, 
with  a  narrower  and  fewer-flowered  panicle.  Variety  arundinacea,  or  Reed 
Fascue  (tig.  45),  is  a  very  vigorous,  tall  form,  3  to  4  feet  high,  exceedingly  hardy, 
and  yields  a  very  large  amount  of  hay  of  excellent  quality,  suceeeding  best  on 
lands  that  are  comparatively  moist.  The  seed  of  Mea<low  Fescue  is  qnoted  in 
some  of  the  New  York  calalogues  at  .f^^.50  per 
bnshel  or  $22  per  100  pounds.  A  bushel  weighs 
aboat  14  pounds. 

No.  111.  Festnca  heterophylla   Lam.     Various- 
leafed  Fescue. 

A  rather  slender  European  grass,  2  to  4  feet  high, 

with  very  narrow  (setaceous)  root-leaves,  »nd 

narrow  but  flat  culm  leaves.     It  is  a  perennial, 

closely  related  to  Creeping  F'escue,  of  which  it 

has  been  made  a  variety  by  some  authors.     The 

panicle  is  comparatively  large,  o])en  and  nod- 
ding at  the  apex.     It  is  a  species  preferring  a 

rather  mild  climate,  and  grows  naturally  in  open 

woodlands  or  along  their  borders.     It  makes  its 

best  growth  on  low-lying  lands  which  are  not 

too  dry,  but  upon  good  soil  it  withstands  pro- 
tracted periods  of  drought  very  well.    Owing  to 

the  great  production  of  tine  root  leaves,  this 

species  makes  a  good  bottom  grass,  and  as  these 

leaves  are  quite  soft  the  grass  is  well  adapted 

for  lawns,  and  is  particularly  recommended  for 

those  which  are  too  much  shaded  for  the  suc- 
cessful growth  of  other  lawn  grasses.     It  is  an 

excellent  grass,  also,  for  woodland  parks  where 

the  soil   is  not  sandy.     European   authorities 

have  classed  it  with  the  best  forage  plants.     It 

is  little  known  in  this  country,  but  the  seed  is 

offered  for  sale  by  our  leading  see<lsmen,  the 

retail  price  being  from  ^2.75  to  $3  per  bushel  of 

about  14  pounds.  P,q  45  _i{ee<l  Foscuo  (Festuca  ela- 

No.  112.  Pestucakingli(S.  \Vats.)Scribn.   King's  tivr  anmdinacfa). 

Fescue. 
A  tall  dicpcions  bunch  grass,  common  in  the  foothills  and  canyons  of  Colorado  and 

Montana.     It  is  a  very  robust  species,  and  supplies  a  largo  amount  of  good 

thoagh  coarse  winter  forage.     Growing  naturally  at  an  elevation  of  7,000  to 

8,000  feet,  it  might  prove  valuable  in  cultivation  in  similar  localities. 

No.  113.  Festuca  ovina  Linn.     Sheep's  F^escue. 

Sheep's  Fescue  exists  in  ujany  varieties  in  the  Northwestern  States,  especially  in  the 
Rocky  Mountain  region.  Some  of  these  varieties  attain  the  height  of  2  or  3  feet, 
but  for  the  most  part  they  are  rarely  more  than  a  foot  high,  producing  a  large 
amount  of  fine  herbage,  which  is  valuable  for  grazing,  especially  for  sheep. 
Some  of  the  native  varieties  are  well  worthy  the  attention  of  the  agriculturist. 
All  the  forms  of  Festuca  ovina  are  '^bunch-grasses,"  and  are  devoid  of  the  creep- 
ing roots,  the  presence  of  which  distinguishes  the  Kod  Fescue  {Featuca  rubra) 
from  this  species.  Sheep's  Fescue  is  well  adapted  for  cultivation  on  light,  dry 
soils,  especially  those  which  are  shallow  and  silicious.  Although  a  native  of 
this  country,  our  seed  supply  comes  mostly,  if  not  entirely,  from  Europe,  where 
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the  grass  is  also  native.     Sow  2^  to  3  bnsbels  per  acre.    The  weight  of  a  bushel 
of  seed  is  aboat  14  pounds.    Price  per  bnshel,  $2.25  to  $2.75  in  New  York. 

No.  114.  Festuca  mbra  Linn.     Red  Fescne. 

This  grass  grows  along  the  Atlantic  coast  of  th6  New  England  and  Middle  States, 
and  in  the  Northern  States,  extending  westward  to  the  Pacific.  Like  Festtica 
,  oHnaj  it  presents  many  forms,  but  in  some  respects  is  superior  to  that  species,  as 
by  its  creeping  rhizomes  it  will  form  a  compact  and  durable 
turf.  On  account  of  this  habit  of  growth,  it  is  a  useful 
grass  for  binding  moving  sands  along  the  seaooast,  or  cov- 
ering grav^elly  banks  and  dry  slopes.  In  Germany,  Red 
Fescue  is  regarded  as  one  of  the  most  valuable  grasses  for 
dry,  sandy  meadows.  Owing  to  the  great  production  of  fine 
root  leaves,  this  species  makes  a  good  bottom  grass,  and  as 
these  leaves  are  quite  soft  the  grass  is  well  adapted  for 
lawns,  and  is  particularly  recommended  for  those  srhich  are 
too  much  shaded  for  the  successful  growth  of  other  lawn 
grasses.  It  is  an  excellent  grass  also  for  woodland  parks 
where  the  soil  is  not  sandy.  European  authorities  have 
classed  it  with  the  best  forage  plants.  It  is  little  known  in 
this  country,  but  the  seed  is  offered  for  sale  by  our  leading 
secHlsmen,  the  retail  price  being  from  $2.50  to  $3  per  bushel 
of  about  14  pounds.  A  variety,  F,  rubra  glaucescens  Hack, 
(fig.  46),  is  the  best  pasture  grass  in  the  mountain  meadows 
of  North  Carolina  and  East 
Tennessee. 


\ 


Fio.  46.— .Tennessee 
Fescae  {Festuea  ru- 
bra  glaueetcens). 


No.  115.  FestucascabrellaToiT. 

Great  Bunch-grass.     (Fig.  47.) 

A  strong  perennial,    growing    in 

large  tufts  or  bunches  1  to  3 

or  4  feet  high.     A  native  of 

the  Rocky  Mountain  regions, 

extending    from    Colorado 

northward  and  westward  to 

California    and    Oregon.      It 

often    occupies    extensive 

mountain  parks,  to  the  ex- 
clusion of  other  grasses,  where  it  aftbrds  excellent 
grazing.  It  may  be  cut  for  hay,  of  which  it  fur- 
nishes a  large  amount,  excellent  in  quality,  espe- 
cially for  horses.  It  is  one  of  the  best  grasses  for 
winter  stock  ranges.  In  the  Northwest,  particu- 
larly in  the  Rocky  Mountain  region,  there  are 
many  native  species  of  the  genus  Festuca  which 
are  well  deserving  the  attention  of  stockmen  and 
farmers. 

No.  116.  Festuca  tenuifolia  Sibth.    Slender  Fescue. 

A  low  and  fine-leafed  grass,  in  habit  of  growth  resem- 
bling Festuca  ovina,  of  which  it  is  regarded  as 
only  a  variety  by  most  authors.  It  has  no  special 
agricultural  value,  but  will  grow  in  dry  and 
comparatively  sterile  soil.  Its  fine,  hair-like 
leaves  and  densely  cespitose  ha))it  of  growth  render  it  a  good  lawn  grass  when 
properly  treated,  especially  for  shady  places,  and  it  is  also  a  good  plant  for 
edgings. 


Fio.  47.— Great  Bunch-grass  (fV«. 
tucaaeabrella). 
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No.  117.  Foumiera  mezioaiia  ScribD.    Mexican  Lawn-graMs. 

A  low,  extensively  creeping  grasH  that  grows  in  the  mountain  valleys  of  western 

Mexico.    Stock  eat  it  with  avidity.    An  excellent  lawn  and  pasture  grass  for 

Bubtropioal  regions. 

No.  118.  Gynerimn  argenteum  Nees.    Pampas-grass. 

A  Rtout  perennial,  8  to  12  feet  high,  with  mostly  radical,  narrow  leaves  3  to  6  feet 
long,  and  showy,  silvery  white  or  rose-red  panicles  15  to  30  inches  long.  A  much- 
prized  ornamental  for  lawn  decoration.  The  handsome  panicles  are  used  for 
dry  bonqnets.  Growing  Pampas  plumes  is  an  important  industry  in  some  parts 
of  California.  These  plumes  or 
panicles  are  cut  when  exposed  only 
a  few  inches  from  the  leaf  sheath, 
then  dried,  and  done  up  into  bun- 
dles for  shipment.  Pampas-grass 
is  a  native  of  southern  Brazil  and 
Argentina,  and  there  the  long 
leaves  are  used  for  paper  making, 
and  a  decoction  of  the  rhizome  is 
used  a8  a  diuretic.  G,  roseum  is  a 
horticultural  variety,   with    pale, 

rose-colored  plumes.    G.  variegatum  lU^'Wt^-^  \V         £ 

is  a  form  with  variegated  leaves.  '  * 


No.  119.  Hilaria  cenchroides  HBK. 
Curly  Mesquit.     (Fig.  48. ) 

A  delicate  perennial  with  slender, 
creeping  stems,  the  upright,  leafy 
shoots  a  few  inches  to  nearly  a  foot 
high.  This  is  one  of  the  most  val- 
uable of  the  grasses  of  the  dry 
plains  and  mesas  of  the  Southwest. 
It  forms  a  dense,  green  sward,  and 
in  habit  of  growth  closely  resem- 
bles the  true  Buffalo-grass.  It  haa 
the  habit  of  creeping  over  the 
ground  and  rooting  at  the  joints 
of  the  stems,  from  which  s]iring 
leafy  branches  that  in  turn  reach 
out  for  other  places  in  which  to 
take  root.  It  makes  a  thick  mat 
of  leafy  turf  during  the  summer, 
matures  on  its  roots,  and  in  the  fall 
and  winter,  when  not  rotted  by 
late  rains,  affords  exci'llent  pastur- 
age  for  all   clnsses  of  stock.     No 

grass  stands  the  long  dry  spells  to  which  the  Southwest  is  periodically  subject 
better  than  the  Curly  Mesquit.  At  such  times  it  dries  up  and  appears  dead, 
but  in  a  few  honrs  after  a  warm  rain  it  becomes  green  to  the  cud  of  the  smallest 
branches.  It  is  best  propagated  by  transplanting  the  runners.  Seed  is  produced 
in  abundance,  but  is  both  difficult  to  harvest  and  of  rather  uncertain  vitality. 

No.  120.  Hllarla  mutica  Benth.    Black  Bunch-grass. 

This  is  a  rather  coarse  perennial,  with  creeping  rootstocks,  and  stems  12  to  18  inches 
high.  It  is  common  on  the  dry  mesas  of  New  Mexico  and  Arizona,  extending 
eastward  into  Texas  and  Indian  Territory.  Where  abundant  it  is  regarded  as 
one  of  the  most  valuable  native  grasses  and  furnishes  excellent  pasturage  at  all 


I 


FlO.  48.— Curly  MCHquit  (Ililaria  cciiehroides) ; 
group  of  8pikelet8;  />.8pikelet;   c,  </,  Horota. 
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times  when  not  covered  with  snow,  and  is  frequently  cut  fur  hay.  It  forms 
dense  patches  of  greater  or  leHs  extent  on  hillsides,  mesas,  and  plains.  It  is  also 
called  ''Black  grama/'  and  is  largely  gathered  for  hay,  heing  uprooted  with  a 
hoe.     (Pringle.) 

No.  121.  HUaria  rigida  (Thnrb.)  Scribn.    Galleta.     (Fig. 49.) 

In  the  driest  regions  of  southern  California  and  Ari- 
zona, growing  in  the  deserts  Avhere  other  grasses 
are  rarely  seen.  It  hns  coarse,  much  branched, 
and  woody  stems,  2  feet  high  or  more,  growing  in 
great  clumps,  resembling  in  its  habit  some  of  the 
dwarf  bamboos.  The  stems  and  leaf  sheaths  are 
clothed  with  a  dense,  white-matted  pubescence, 
which  gives  to  the  grass  a  peculiarly  striking 
appearance.  In  the  regions  where  it  grows  it  is 
regarded  as  valuable  forage  for  pack  animals  and 
mules,  there  being  little  other  vegetation  which 
they  can  eat.  Without  this  grass  miners  and 
prospectors  would  find  great  difficulty  in  travers- 
ing the  arid  mountain  and  desert  regions  of  the 
Southwest,  since  scarcely  any  other  forage  plants 
occur  in  the  districts  oc- 
cupied by  it  (Orcutt). 
The  Hilarias,  of  which 
we  have  four  species, 
are  grasses  peculiarly 
adapted  for  growth  in 
the  drier  lands  of  the 
Southwest,  and  al- 
though they  are,  with 
the  exception  of  HUaria 
cenchroidesy  wiry  and 
tough,  the  forage  they 
afford   is  very  accopt- 

FiG.  49.— Galleta  {Hilaria  rigida).  able  in  the  absence  of 

more  suecnleut  plants. 

No.  122.  HolcuB  lanatUB  Linn.    Velvet-grass.    (Fig. 50.) 

A  perennial,  1  to  2  feet  high,  with  a  creeping  rootstock,  and 
stems  and  leaves  clothed  all  over  with  a  soft,  whitish 
pubescence.  This  grass  has  been  introduced  into  this 
country  from  Europe,  and  has  become  naturalized  in 
many  places.  It  possesses  little  nutritive  value,  and 
is  not  well  liked  by  stock,  particularly  horses.  It 
possesses  some  value,  however,  on  peaty  or  sandy  soils 
where  the  better  grasses  will  not  grow.  Its  cultiva- 
tion, however,  is  not  recommended.  It  is  entirely 
unsutted  for  lawns. 

No.  123.  HolcuB  molUs  Linn.     Creeping  Soft-grass.  ^'°-  so.-Velvet-graM  (ffo^ 

^     ^  ^  cut  lanatut). 

Closely  allied  to  Velvet- grass,  and  said  to  be  similarly 

well  a<lapted  to  light,  sandy  forest  lands.  It  is  occasionally  found  in  the  East- 
ern States,  the  seed  having  been  introduced  with  that  of  other  grasses  from 
Europe,  as  both  Holcus  mollis  and  Holcus  lanatus  are  often  used  to  adulterate 
the  seeds  of  more  expensive  grasses,  especially  the  so-called  prepared  mixtures 
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of  seedsmeD.  In  Germany  this  grass  is  nned  on  railway  embankments,  where 
on  the  poor,  thin  soil  Hs  strong,  creeping  rootn  form  a  turf  which  holds  the 
earth  together,  thns  preventing  it  from  being  washed  or  blown  away. 

No.  124.  Hordenm  jubatnm  Linn.    Squirrel-tail-grass.    (Fig.  51.) 
A  rather  slender  annual  or  biennial,  usually  about  a  foot  high,  growing  along  the 
sandy  seashore,  borders  of  the  Great  Lakes,  and  in  the  alkaline  regions  of  the 
West.    The  long,  slender  awns  of  the  glumes  are  widely  spreading,  and  the  hea<l 
or  spike  is  thus  given  the  appearance  of  the  ** brush  "  of  the  fox,  hence  the  com- 
mon name,  '*' foxtail. ''    This  grass  is  sometimes  recommended  for  cnltivation  for 
ornament,  and  if  the  tops  are  cut  off  before  the  awns  have  expanded  they  may 
be  nsed  for  dry  bouquets ;  but  the  heads  soon  break  up,  and  for  this  reason  the 
grass  is  of  little  value  even  for  ornament.    It 
has  no  agricultural  value,  and,  in  fact,  where 
it  has  spread  in  the  West,  as  it  often  does  along 
the  irrigating  ditches,  it  becomes  a  serious 
pest.     Hay  containing  this  squirrel-grass  is 
considered  nearly  valueless.   The  sharp-pointed 
joints  of  the  spike,  each  with  several  long  and 
slender  beards,   stick  fast  in   the   nose    and 
month  of  horses  and  cattle,  often  penetrating 
the  flesh,  and  cases  are  reported  where  they 
have  caused  the  death  of  these  animals. 

No.  125.  Hordemn  mnrinnm  Linn.    Wall  Barley. 

A  coarse,  tufted  annual,  6  inches  to  2  feet  high,  with 
dense  and  somewhat  flattened,  bearded  spikes 
2  to  4  inches  long  The  beards  or  barbed  awns 
are  1  to  1^  inches  long  and  rather  rigid.  This 
grass  is  a  native  of  Europe,  and  has  been  intro- 
duced along  the  Paciflc  Coast,  particularly  in 
California,  where  it  has  become  a  serious  pest. 
At  maturity  the  head  or  spike  readily  breaks 
up,  and  the  groups  of  spikelets,  which  are  sharp 
pointed  at  the  base,  adhere  to  almost  any  pass- 
ing object ;  they  work  up  the  nostrils  of  cattle 
and  into  the  fleece  of  sheep,  and  may  do  in- 
jury to  the  animals  in  much  the  same  way  as 
the  native  Hordeum  jubatum. 

No.  126.  Hordenm  sativum  Jessen.    Barley. 

Cultivated  barley  presents  many  varieties,  pri-   Fio.  51.— Scjuirreltailgrasa  {Hordeum 
marily  divided  into  two-rowed,  four-rowed,  jubatum). 

and  six-rowed  races.   The  varieties  under  these 

races  are  based  upon  the  varied  characters  presented  by  the  head,  beards,  or  grain. 
All  appear  to  have  originated  from  Hordeum  spontaneum  Koch,  which  grows  wild 
in  the  countries  of  southwestern  Asia.  Six-rowed  barley  has  been  in  cultivation 
since  prehistoric  times  in  southern  Europe ;  two-rowed  barley  is  now  largely  cul- 
tivated in  England  and  central  Europe.  The  four- rowed  barleys  are  of  later 
origin  than  the  others,  and  are  most  generally  cultivated  in  northern  Europe  and 
in  this  country.  The  barley  crop  of  the  United  States  for  1895  was  87,072,744 
bushels,  of  which  amount  six  States  produced  over  73,000,000  bushels,  California 
leading  with  19,023,678  bushels.  Barley  is  the  most  important  cereal  of  the  far 
north,  some  of  the  varieties  being  cultivated  in  Norway  to  latitude  70^.  It  is 
employed  in  making  bread  also  in  northern  Asia  and  Japan.  Barley  soup  is  an 
article  of  diet  in  central  Europe.    From  naked  barley  (Hordeum  d^corticatum)  a 
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muoilaginons  tea  is  prepared,  used  in  medicine.  The  grain  is  largely  fed  to 
horses^  both  in  this  conutry  and  in  Europe,  but  the  chief  use  is  for  brewing  beer. 
''  Hrewers  grains/'  a  by-product;  both  wet  and  dry,  are  fed  to  cattle,  chiefly  in 
the  vicinity  of  breweries. 

No.  127.  Hydrochloa  carolinensls  Beau  v.    Floating-grass. 

A  slender  aquatic  grass  of  the  Gulf  States,  growing  along  muddy  banks  and  In 
shallow  streams.  The  stems  are  often  2  feet  or  more  in  length,  and  in  shallow 
water  their  summits  appear  above  the  surface,  while  in  water  of  greater  depth 

the  uppermost  leaves  are 
floating.  The  tender 
stems  and  leaves  are  eat- 
en by  stock,  and  may  af- 
ford some  food  for  water- 
fowl. 

No.  128.  Imperata  amndi- 
nacea  Cyrill.    Blady-grass. 
A  sand  and  soil  binder  com- 
mon   throughout   the 
warmer    temperate    and 
tropical  regions  of  both 
hemispheres.    It  is  a 
stout,  erect,  leafy  grass, 
1  to  3  feet  high;  with  sil- 
very-white   spike-like 
panicles.    The  rootstocks 
form   a  perfect  network 
of  strong  flbers,  and  in 
warm  countries  the  grass 
^  is  recommended  for  bind- 

^  ing  river  banks,  the  sides 

of  dams,  and  the  loose 
sands  of  the  coast.  This 
grass  is  easily  propagated 
by  root  cuttings,  and 
might  be  utilized  along 
the  Gulf  Coast  or  along 
the  Lower  Mississippi  in 
strengthening  the  levees. 
In  the  Malay  Archipelago 
this  Imperata  is  the  prin- 
cipal grass  of  the  Alang 

Fio.  52.-rmperata  hookeH;  a  tog,  detaiU of  spikolet.  -^^^^g  ^^^^S'  ^^^  i«  "8®^ 

by  the  natives  for  thatch- 
ing roofs.  Cattle  eat  it  when  young  with  apparent  relish,  and  in  Bengal  it 
forms  a  very  large  portion  of  the  pasturage.  The  Telingas  make  use  of  it  in 
their  marriage  ceremonies.  In  western  Texas  and  Arizona  there  is  a  native 
species,  Imperata  hookeri  (fig.  52),  very  much  like  the  one  above  described,  in 
appearance  and  habit  of  growth.  It  grows  naturally  around  the  borders  of 
alkaline  springs. 

No.  129.  laachne  australis  R.  Br.    Swamp  Millet. 

A  slender  grass,  creeping  at  the  base,  the  upright  stems  1  to  2  feet  high,  with  loose, 
open  panicles  of  very  small  spikelets.  It  is  a  native  of  southern  Asia  and  Aus- 
tralia, generally  found  growing  along  the  sides  of  streams  and  on  swampy 
ground.    It  is  said  to  be  liked  by  cattle,  and  Mr.  Fred  Turner  recommends  it 
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for  planting  on  the  ban]LS  of  rivers  or  dams  to  protect  them  from  injury  by  heavy 
rains  or  floods.  The  undergroand  stems  and  roots  qaickly  form  a  perfect  mat 
in  the  soil^  and  when  once  established  they  make  a  very  firm  turf.  The  grass 
may  be  propagated  by  seeds  or  pieces  of  the  root. 

No.  130.  Koslexia  cristata  (Linn.)  Pers.    Prairie  June-grass. 

This  is  a  common  grass  npon  the  open  meadows  and  plains  of  the  Central  and  West- 
em  States^  and  extends  beyond  the  Rocky  Mountains  to  the  Pacific  Coast.     It  is 
one  of  the  **  banch-grasses '^  of  the  plains  region,  where  it  is  generally  associated 
with  the  more  common  Bnnoh-grass,  Poa  huckleyana.    On  the  dry  bench  lands 
it  is  seldom  over  a  foot  high, 
but  in  irrigated  ground  grows 
to  the  height  of  2  feet  or  more, 
and  makes  excellent  hay.    Its 
cultivation  is  not  to  be  recom- 
mended where  better  grasses 
may  be  had.    However,  it  pos- 
sesses some  value  for  furnishing 
early  forage,  and  might  be  used 
in    reeeeding  the  native  pas- 
tures. 

No.  131.  Lamarokia  aorea 
Moench.    Golden-top. 

A  low  annual,  3  to  12  inches  high, 
with  flat  leaves  and  elegant 
one-sided  panicles  2  to  3  inches 
long.  This  very  attractive  and 
favorite  ornamental  g:rass  is  a 
native  of  southern  Europe  and 
southwestern  Asia.  It  is  fre- 
quently cultivated  in  gardens, 
and  is  a  pleasing  grass  for  edg- 
ings. It  has  escaped  f^m  cul- 
tivation in  southern  California, 
and  has  become  apparently 
spontaneous  there. 

No.  132.  Lolium  italioum  A.  Br. 

Italian  Rye- grass.     (Fig.  53.) 
A  well-known  and  excellent  grass 

for  rich  and  rather  moist  lands, 

particularly   for    the    Eastern 

States.     It  is  a  very  rapid  grow-      yig.  53.-Itali..ii  Ryc-grjww  {Lolium  Ualieum) :  a,  spike. 

er,  forms  a  dense  turf,  and  in  let ;  b,  c,  florets ;  d,  e,  carj-opsis. 

Europe,  whence  the  grass  was 

introduced  into  this  country,  it  is  regarded  as  one  of  the  best  hay  grasses.  On 
stifi",  heavy  clays  or  on  very  dry  soil  it  does  not  do  well;  but  on  good,  calcare- 
ous loams  or  marls,  or  on  moist,  loamy  sands,  where  the  soil  is  in  good  condi- 
tion, it  is  very  productive,  and  no  other  grass  repays  manuring  so  well.  It  is 
not  recommended  for  permanent  pastures,  tis  its  duration  is  only  two  or  three 
years,  but  it  is  a  most  excellent  species  for  temporary  meadows.  Few  grasses 
develop  more  rapidly  than  thiH,  and  where  the  soil  is  rich  and  its  fertility 
maintained  by  applications  of  liquid  manure,  cuttings  may  be  obtained  within 
three  or  four  weeks  from  seeding,  and  at  intervals  of  a  month  or  six  weeks 
successive  crops  may  be  harvestcil.  Owing  to  its  succulent  character  and  rapid 
growth,  this  makes  one  of  the  best  grasses  for  soiling.     Italian  Rye-grass  is  at 
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once  distinguished  irom  any  of  the  forms  of  perennial  Rye-grass  hy  its  awned 
or  bearded  spikelets.  Adulterations  of  the  seed  of  Italian  Rye-grass  are  rare, 
owing  to  its  relative  cheapness.  The  average  purity  of  commercial  seed  is  95  per 
cent,  while  the  germinati  ve  power  is  70  per  cent.  The  germinative  power  dimin- 
ishes rapidly  with  the  age  of  the  seed.  One  pound  of  seed  contains  on  an  average 
285,000  grains,  and  the  weight  pe^  bnshel  varies,  according  to  the  quality,  from  16 
to  24  pounds.  Three  bushels  of  seed  of  average  quality  are  required  for  sowing 
an  acre  of  land.    The  current  price  in  the  New  York  market  is  $10  per  100  pounds. 

No.  133.  Lolium  perenne  Linn.    Perennial  Rye-grass. 

Perennial  Rye-grass  has  been  cultivated  in  England  for  more  than  200  years,  and  is 
therefore  one  of  the  oldest  if  not  the  very  first  grass  gathered  and  cultivated 

separately  for  agricultural  purposes.  It  is  indig- 
enous to  Europe,  North  Africa,  and  western  Asia, 
and  was  many  years  ago  introduced  into  this 
country  from  England.  Here  it  lias  never  been 
so  highly  esteemed  as  in  England,  where  the  soil 
and  climate  appear  to  be  especially  well  adapted 
to  its  growth.  Moist  and  rich  loams  or  clays  are 
the  soils  best  suited  to  it,  as  with  Italian  Kye- 
gratss,  it  responds  promptly  to  the  application  of 
quick  manures.  For  pastures  on  heavy  soils  in 
moist  climates  it  is  especially  valuable,  and  under 
such  conditions  is  largely  used  in  mixtures  for 
permanent  pastures.  It  is  a  good  hay  grass  where 
the  conditions  are  favorable,  but  in  this  country 
will  never  be  so  highly  esteemed  as  Timothy. 
ThtTe  are  several  varieties  of  perennial  Rye-grass 
recognized  by  agriculturists.  Pacey*s  Perennial, 
a  vigorous  form,  is  one  of  these.  The  average  pu- 
rity of  pereunial  Kye-grass  seed  is  given  at  95  per 
cent,  and  the  germinative  power  at  75  per  cent. 
Good  coilimercial  seed  should  grade  higher  than 
this.  One  pound  of  pure  seed  contains  on  an  aver- 
age 336,800  grains.  Of  course,  where  the  seeds  are 
larger  and  heavier,  this  number  would  be  consid- 
erably less.  The  best  seed  weighs  from  25  to  35 
pounds  per  bushel,  and  2  to  3  bushels  of  seed  are 
required  per  acre.  The  current  retail  price  of 
good  seed  is  $8  per  100  pounds. 

No.  134.  Lolium  temulentum  Linn.    Darnel. 

An  annual  grass,  2  to  3  feet  high,  having  a  general  re- 
semblance to  Italiau  Rye-grass,  but  usually  stouter,  more  strictly  erect,  with 
longer  glumes  and  larger  seeds.  It  has  been  introduced  into  this  country  with 
the  Heeds  of  other  grasses,  and  is  occasionally  met  with  in  grain  fields  and 
about  dwellings.  The  grain  contains  a  narcotic  or  poisonous  principle,  which 
causes  eruptions,  trembling,  and  vertigo  in  man  and  flesh-eating  animals.  If 
the  seeds  are  malted  with  barley,  the  ale  causes  intoxication  very  suddenly.  It 
is  contended  by  some  that  perfectly  healthy  Darnel  seeds  are  innocuous — that 
only  grains  which  are  ergot ized  or  otherwise  diseased  are  injurious. 

No.  135.  Manisuris.     Rat-tail-grass. 

The  native  species  of  Manisuris  are  branching,  leafy  perennials,  with  slender,  cylin- 
drical, many-joint«d  spikes,  which  readily  break  up.  They  are  found  chiefly  in 
the  pine-barren  swamps  of  the  Gulf  States.  They  are  of  little  agricultural  valne 
in  this  country.    Manisuris  compressaf  a  native  of  southern  Asia,  south  Africa, 


Fio. 


54.  —  Perennial    Kye-f^rass 
( Lolium  perenne) . 
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and  AiiHtralia,  where  it  is  called  Mat-grass,  has  creeping  or  ascending  flattened 
stems,  rather  short  leaves,  and  slender  spikes.  In  some  parts  of  Australia  it  is 
highly  esteemed  for  pastnrage,  and  is  said  t^  retain  its  greenness  throughout 
the  year  in  dry  climates.  It  is  not  injured  by  light  frosts.  The  prostrate  stems 
sometimes  attain  a  length  of  5  or  6  feet.  A  closely  related 
species,  M.  fatdculata,  occurs  on  the  lower  Rio  Grande. 

No.  136.  Mellnis  mlnutiflora  Beauv.     Molasses-grass. 

A  sweet  and  highly  nutritious  species,  and  the  most  esteemed 
of  the  grasses  of  central  Brazil,  where  it  is  native,  grow- 
ing upon  the  hills  and  dry  lands.  It  is  regarded  a  most 
excellent  grass  for  dairy  cows,  and  deserves  a  trial  in  the 
Southern  and  Sonthwestern  States  and  California.  The 
Brazilian  names  for  this  grass  are  **Capim  mellado*^  and 
*'Capim  gordura,"  The  English  name  given  above  is  a 
translation  of  these.  This  species  occurs  also  in  Ascension 
Island,  Natal,  and  Madagascar. 

No.  137.    Muhlenbergia     diffusa     Schreb.      Nimble    Will. 

(Fig.  55.) 
A  low,  slender,  diffusely  branched  grass  growing  on  dry  hills, 

in  woods,  and  especially  in  shady, 

waste    grounds    abont    dwellings. 

The  leafy,  wiry  stems,  which  are 

from  6  to  18   inches   long,   spring 

from  extensively    creeping    and 

rather  tough  rhizomes,  which  make 

a  turf  very  difficult  to  break  up. 

When  young,  this  grass  is  readily 

eaten  by   all   kinds  of  stock,  but 

after  it  matures  it  is  so  tough  that 

few  animals  will  touch  it.     It  pos- 
sesses really-  very  little  agricultural 

value,  and  some  look  upon  it  rather 

as    a  weed.     It  is  a  native    from 

southern  New  England  to  lowa^ 
Michigan,  and  southward,  blooming  in  the  latter  part  of 
summer. 

No.   138.    Muhlenbergia    distichophylla    Kth.      Boarded 

Saccaton. 
This  is  a  strong,  firmly  rooted  grass,  3  to  4  feet  high,  with 

rather  long  and  rigid  leaves,  and  a  narrow  ])anicle  often 

exceeding  a  foot  in  length.     It  is  frequent  in  the  rich 

valleys  in  Arizona  and  New  Mexico,  and  on  rich  bottoin 

lands  it  is  often  cut  for  hay.     It  is  a  coarse  grass,  like 

Sporobolus  wrigkiii,  and  by  the  settlers  is  classed  with 

it  under  the  general  name  of  Saccaton.    In  Arizona  it 

forms  the  more  common  ''hay  *'  that  one  finds  in  the  towns 

and  way  stations,  being  pulled  by  the  Mexicans  or  Indi- 
ans and  brought  in  on  the  backs  of  donkeys  or  on  carts. 

There  are  many  species  of  Muhlenbergia  in  the  south 

western  part  of  the  United  States  and  northern  Mexico, 

and  doubtless  many  of  them  are  of  considerable  agricultural  value.     Muhlenbergia 

Hreecens  is  a  soft  and  leafy  species  growing  in  clumps  on  the  higher  slopes  of  the 

mountains  in  Arizona,  and  with  Poa  fendleriana  forms  the  chief  herbage  of  the 

so-called  "deer  parks''  of  the  mountains.     (Pringle.) 


rio.  55. -Nimble  Will 
{MuhletU>€rgia  di/- 
/uta). 


Yiii.  56.— Knot-rcKtt  prafls 
( Muhlenbergia  mexi- 
cana). 
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No.  139.  Muhlenbergia  mezicana  (Linn.)  Trin.    Knot-root  grass.    (Fig.  56.) 

A  much-branched,  leafy  perennial,  2  to  3  feet  high,  with  strong,  scaly,  creeping  root- 
stocks,  which  often  do  good  service  in  binding  river  banks,  along  which  this 
gra«B  fre([nently  grows.  In  the  Northeastern  States  this  grass  is  common  in  low 
meadows,  where  it  occasionally  forms  a  considerable  pix>portion  of  the  native 
hay  of  such  places.  If  cut  before  the  stems  have  l>ecome  woody,  which  they  do 
after  flowering,  the  hay  produced  is  of  good  quality.  It  ranges  from  New  Eng- 
land southward  to  the  Gulf  and  westward  to  the  Rocky  Mountains.  In  the 
Eastern  States  it  blooms  in  August. 

No.  140.  Muhlenbergia  porter!  Scribn.     Wire  grama. 

This  grass  is  a  native  of  New  Mexico  and  Arizona,  growing 
on  the  dry  mesas  and  table-lands.  It  has  a  straggling 
habit  of  growth.  The  stems  are  1  to  2  feet  long,  much 
branched,  and  often  matted  together.  It  furnishes  ex- 
cellent feed  for  cattle  in  the  regions  where  it  grows, 
and  yields  good  buy,  which  is  harvested  in  considerable 
abundance  by  the  ranchmen.  It  withstands  drought 
very  well,  but  is  soon  run  out  under  the  continued 
trampling  of  cattle. 

No.  141.  Muhlenbergia  pungens  Thurb.    Blow-out  grass. 

A  rather  rigid  perennial,  12  to  18  inches  high,  with  firm 
sharp-pointed  leaves  and  open  panicles.  It  has  strong, 
creeping  roots,  and  often  does  good  service  as  a  sand 
binder.  In  the  sand-hills  region  of  Nebraska  it  grows 
abundantly  around  the  borders  of  the  so-called  "blow- 
outs,*' preventing  their  extension  and  assisting  mate- 
rially in  restoring  the  turf.  In  some  parts  of  Arizona 
where  it  occurs  it  is  esteemed  a  valuable  forage  plant. 
It  grows  from  Nebraska  southward  to  New  Mexico  and 
Arizona,  and  along  the  Colorado  River  above  Fort  Yuma. 

No.  142.  Muhlenbergia  raoemosa  (Michx.)  B.  8.  P.    Wild 

Timothy.     (Fig.  57.) 
An  upright,  usually  sparingly  branched  perennial,  2  to  3 
feet  high,  with  densely  flowered,  narrow  panicles  2  to 
4  inches  long,' often  resembling  those  of  timothy.    The 
rootstocks  are  very  tough,  and  closely  covered  with 
Fio.  57.  —  Wild  Timothy  thickened  scales.     It  frequents  bogs  aq,d  low  grounds 

{MuhUnbtrtjia  racemo9a.)  from  New  England  westward  to  the  Rocky  Mountains, 

extending  southward  to  Tennessee,  New  Mexico,  and 
Texas.  It  is  little  prized  in  the  East,  but  in  the  Northwestern  States  is  recom- 
mended as  an  excellent  grass  for  hay. 

No.  143.  Opizia  stolonifera  Presl.    Mexican  Lawn-grass. 

All  extensively  creeping,  di(Pcious  grass,  the  very  slender,  prostrate  stems  sending 
up  leafy  tufts  1  to  4  inches  high.  Similar  in  habit  to  Bermuda,  but  more  deli- 
cate. According  to  Dr.  E.  Palmer,  this  is  one  of  the  most  important  grasses  of 
Mexico.  Growing  close  to  the  ground,  it  forms  a  thick  sod  over  all  exposed  sur- 
faces, even  over  the  cobblestones  in  the  streets  of  towns.  It  is  used  in  the  public 
squares  with  good  edect.  By  regular  watering  it  is  easily  kept  green,  and  but 
little  cutting  is  necessary.  The  seed  is  difticult  to  obtain,  owing  to  the  constant 
nibbling  of  domestic  animals.  Propagation  by  cuttings  of  the  rooting,  pros- 
trate stems  is  probably  the  best  method.  Trials  with  this  grass  ought  to  be 
undertaken  in  the  Southern  States,  both  for  lawns  and  pastures. 
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No.  144.  OpUamenus  Betarlus  R.  &  S.    Creepiug  Beard-grnss. 

A  slender  perennial  of  the  Gulf  States^  with  deoumbent  or  creeping  Hteuis,  and  short 
and  rather  broad  loaves.  It  possesses  no  recognized  agrioultural  value,  hut  as  it 
grows  naturally  under  the  dense  shade  of  trees  it  might  be  nsed  for  covering  the 
groond  in  shady  places  where  other  grasses  will  not  thrive.  It  can  be  propagated 
by  pieces  of  the  stem,  which  root  at  the  joints,  and  if  cared  for,  will  in  a  short 
tiuie  make  a  good  turf.  A  closely  allied  grass  of  similar  habit  of  growth,  with 
variegated  leaves,  is  often  grown  in  greenhonsos  for  its  ornamental  appearance. 

No.  145.  Orysa  sativa  Linn.     Rice. 

A  tropical  or  Hobtropical,  semiaquatic  grass,  the  grain  of  which  is  the  staple  food  of 
one-third  of  the  human  race.  It  is  most  extensively  cultivated  in  southern  Asia, 
China,  and  Japan.  The  annual  produce  of  these  countries  is  estimated  at 
100,000,000  tons.  The  rice- growing  districts  of  China  support  the  densest  popu- 
lation in  the  world.  In  this  country  rice  is  cultivated  in  the  States  of  South 
Carolina,  Georgia,  Lonisiuna,  and  Texas.  The  estimate  of  the  crop  of  cleaned 
rice  produced  in  Louisiana  in  1895  was 82,436,832  pounds.  "  Paddy"  is  the  grain 
in  the  husk.  There  are  many  varieties  of  rice,  distinguished  by  color  or  size  of 
the  grain,  absence  or  presence  of  beards,  etc.  There  are  two  classes  known  as 
** lowland  rice"  and  ''upland  rice."  The  latter  is  cultivated  to  some  extent  in 
westeru  Tennessee.     Rice  straw  is  used  for  making  paper. 

No.  146.  Orysopsis  aaperifolia  Michx.    Mountain  Rice. 

A  perennial,  6  to  18  inches  high,  with  very  long  basal  leaves  overtopping  the  stems. 
This  grows  in  rich,  open  woods,  upon  hillsides,  from  New  Kuglaud  to  Minnesota  and 
northward.  It  is  one  of  the  early  blooming  species,  flowering  in  May  and  ripen- 
ing its  seed  in  June  and  July.    The  leaves  remain  green  throughout  the  winter. 

No.  147.  Oryzopaia  melanooarpa  Muhl.     Black-fruited  Mountain  Rice. 

A  rather  stout,  long-  and  broad-loafed  grass,  2  to  3  feet  high,  with  a  simple  panicle 
of  a  few  rather  large  spikelets.  Grows  in  rich,  rocky  woods  from  New  England 
southward  to  Pennsylvania  and  westward  to  the  Rocky  Mountains,  blooming  in 
July  and  August.  These  species  of  Orjfzoptis  have  no  recognized  agricultural 
value,  but  they  are  very  hardy  perennials  and  might  be  propagated  .o  advantage 
in  woodland  parks. 

No.  148.  Oryzopaia  micrantha  Thurb.     Small  Indian  Millet. 

A  perennial,  quite  widely  distributed  throughout  the  central  and  western  counties 
of  the  Dakotas  and  in  eastern  Montana.  It  grows  in  dry,  sandy  soil,  and  though 
tough  and  wiry,  is  nutritious  and  is  considered  a  valuable  grass. 

No.  149.  Oryzopaia  miliacea  (Linn.)  Hack.     Many-tlow(>red  Millet-grass. 

A  perennial,  2  to  3  or  4  feet  high,  with  a  many-  and  small-flowered  nodding  panicle, 
6  to  12  inches  long.  It  is  a  native  of  central  and  southern  Europe,  growing  in 
dry,  open  woods  and  thickets.  Wjis  introduced  into  California  in  1871),  and  has 
been  cultivated  experimentally  with  varying  success  at  a  number  of  points  in 
that  State.  On  the  granitic  soil  of  San  Diego,  California,  it  hats  grown  3  feet  high 
without  irrigation,  and  remained  green  throughout  the  year.  HorHosand  cattle 
are  said  to  eat  it  greedily.  In  Europe  it  is  not  regarded  as  possessing  much,  if 
any,  agricnltural  value. 

No.  150.  Panionlaria  amerioana  (Torr.)  MacM.    Reed  Meadow-grass. 

A  stout,  erect,  leafy  perennial,  3  to  4  feet  high,  with  long,  rather  broad  leaves,  and  a 
large,  nodding  panicle,  it  is  common  in  the  northern  Middle  States  and  south- 
ward along  the  mountains  to  Tennessee  and  North  Carolina,  extending  westward 
to  the  Rocky  Mountain  region.  It  grows  along  streams  and  in  moist  meadows, 
and  in  such  places  often  forms  a  considerable  portion  of  the  native  hay.  It  is 
liked  by  cattle  and  is  a  good  pasture  grass  for  wet  lauds. 
4393— Ko.  14 4 
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No.  151.  Panioularia  canadensis  (MichxOKuntze.  Rattlesnake-grass.  (Fig.  58.) 
A  grass  similar  in  habit  to  the  last  and  growing  in  similar  situations  in  the  Northern 
States,  extending  southward  to  Pennsylvania  and  westward  to  Kansas.  It  is 
less  common  than  P.  americana.  It  has  received  no  attention  from  the  agricnl- 
turist.  The  nodding  panicles  of  rather  large  spikelets  are  sometimes  gathered 
for  dry  bouquets. 

No.  152. ^Panicularia  fluitana  (Linn.)  Kuntze.  Floating  Manna-grass.  (Fig. 59.) 
This  grass  grows  to  the  height  of  from  3  to  5  feet,  and  has  a  narrow  panicle  composed 
of  ratber  few  long  and  narrow  or  cylindrical  spikelets.  It  is  a  cosmopolitan 
species,  found  in  all  temperate  regions  of  the  world,  and  is  regarded  as  one  of 
the  best  fodder  grasses  for  swampy  meadows.  In  some  parts  of  Europe  the 
seeds  are  gathered  and  used  for  human  food  in  the  form  of  soups  and  gmels. 


Fig.  58.- 


-Rattleanako-^^rass  (Panictdaria  cana- 
dnisis). 


Fig.  59.— Floating  MaDna-graas  {PanieuUuria 
jluitana). 


No.  153.  Panicularianervata(Willd.)  Kuntze.  Fowl  Meadow-grass.  (Fig.  60.) 
A  leafy  perennial,  1  to  3  feet  high,  with  expanded  nodding  panicles  of  small  spike- 
lets. This  is  a  common  species  in  low  meadows  and  moist  grounds,  extending 
from  New  England  southward  to  the  Gulf  States  and  westward  to  the  Pacific 
coast.  It  is  a  good  fod<1er  plant  for  moist  meadows.  Varies  greatly  in  size, 
according  to  soil  and  location.  Panicnlana  americana  and  Panicularia  nervaia 
furnish  food  for  water  fowl  during  the  fall  migrations  and  are  valuable  in  game 
preserves  along  with  Zizania  aquatica. 

No.  154.  Panicum  agrostoides  Muhl.    Munro-grass.     (Fig.  61.) 
A  native  perennial,  with  branching,  leaty  stems,  2  to  4  feet  high,  and  a  panicle 
resembling  that  of  Redtop.    It  grows  in  low  meadows  and  along  the  banks  of 
creeks,  shores  of  ponds,  etc.,  and  often  yields  a  large  amount  of  very  good  native 
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hay.    In  low,  moist,  and  rather  rich  meadows  its  cultivation  would  doubtless 
be  profitable,  and  it  is  certainly  deserving  of  a  trial  in  such  locations. 

No.  155.  Panicum  axnarum  Ell.  Bitter  Panic-grass.  (Fig.  62.) 
A  grass  of  the  sandy  seacoasts,  ranging  from  Connecticut  southward  to  Florida  and 
along  the  Gulf.  It  has  coarse,  hard  stems,  1  to  5  feet  high,  and  strong,  creeping 
rootstocks,  making  it  au  excellent  sand  binder.  The  islands  off  the  coast  of 
Mississippi  are  almost  wholly  made  up  of  drift  sands,  the  outer  sides  being 
dunes  from  10  to  30  feet  high,  while  the  middle  of  the  islands  is  usually  low  and 
occupied  by  swamps  or  lakes.  This  bitter  pauic  is  very  abundant  upon  the  out- 
side of  these  dunes,  where  it  is  exposed  to  the  winds  aud  waves,  and  where 
it  serves  to  effectually  bind  the  otherwiHe  shifting  sands.  The  leaved  and  stems 
have  a  bitter  taste,  hence  the  common  name. 


Fig.   60. —  Fowl   MetMlowgrass 
(Panieularia  nervata). 


Fio.61 Mnnro-grasM 

{ranicum  agroatoi- 
deM). 


Fici.  62.— Bitter  Panic-grass  ( Van 
iexim  amarum). 


No.  156.  Panicum  capillare  Linu.     Old  Witch-grass. 

An  annual,  with  usually  coarse,  branching  stems,  1  to  3  feet  long,  hairy  leaf  sheaths, 
and  widely  spreading  panicles.  Grows  in  cultivated  grounds,  where  it  often 
becomes  a  somewhat  troublesome  weed.  Being  an  annual,  however,  it  is  easily 
eradicated.     Possesses  no  value  for  fodder  excepting  for  fall  feed  on  stubble. 

No.  157.  Panicum  ciliatisaimum  Buckl.     Indian  Wheat. 

A  more  or  less  extensively  creeping  perennial,  with  short  leaves  and  upright  flowering 
stems,  6  to  18  inches  high.  The  panicles  are  narrow  and  few  flowered,  and  in 
the  prostrate  forms  usually  partly  included  within  the  leaf  sheaths.  This  grass 
is  a  native  of  western  Texas,  aud  doubtless  possesses  some  agricultural  value  for 
the  drier  regions  of  the  Southwest.  The  creeping  stems  resemble  somewhat 
those  of  Bermnda-grass,  but  the  leaves  are  usually  more  crowded  and  broader 
in  proportion  to  their  length. 
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No.  158.  Panicum  colonuin  LinD.     Shama  Millet. 

A  native  of  the  tropical  and  warmer  temperate  regions  of  the  Old  World.  In 
northern  India  it  is  considered  one  of  the  best  fodder  grasses.  Introdnced  into 
the  Southern  and  Southwestern  States,  where  it  is  occasionally  found  in  waste 
grounds  about  dwellings.  It  is  closely  related  to  Panicum  crus-galUj  differing 
from  that  grass  in  its  smaller  size  and  more  simple  inflorescence.  The  stems 
and  leaves  are  tender  and  readily  eaten  by  stock.  In  India  the  grain,  which 
is  produced  abundantly,  is  sold  in  the  markets  and  used  for  food. 
No.  159.  Panloum  cnis-galli  Linn.  Barnyard-grass.  (Fig.  63.) 
This  well-known  annual  of  rank  growth  is  common  in  rich,  cultivated  ground,  espe- 
cially around  dwellings.    There  are  several  forms  presented  by  this  species. 

That  growing  as  a  weed  around  barn- 
yards and  dwellings,  in  cultivated 
grounds  in  the  Atlantic  States,  was 
probably  introduced  from  Europe. 
There  arc,  however,  several  native  varie- 
ties, or  possibly  good  species.  One  of 
these  ocourring  in  the  brackish  marshes 
or  meadows  along  the  seacoast,  grows  to 
the  height  of  3  to  5  feet,  with  the  lower 
leaf  sheaths  very  hirsute,  and  the  Hpike- 
lets  long-awued.  A  tall,  smooth  form 
occurs  in  New  Mexico,  Arizona,  and  the 
Mohave  desert  region,  springing  ap  after 
the  summer  rains  in  all  swampy  places 
or  lowlands.  It  grows  to  the  height  of  6 
or  7  feet,  and  its  seeds,  which  it  produces 
abundantly,  are  collected  by  the  Mohave 
Indians,  ground  into  flour,  and  cooked 
for  food.  The  poorer  classes  of  India 
also  use  the  grain  for  food.  A  variety 
introduced  from  Japan  has  been  culti- 
vated at  some  of  the  experiment  stations 
and  treated  as  a  millet.  At  the  Hatch 
Experiment  Station,  in  Massachusetts, 
the  crop  produced  was  very  uniform, 
averaging  7  feet  in  height.  The  yield 
was  at  the  rate  of  11,207  pounds  of  straw 
per  acre  and  66.7  bushels  of  seed.  When 
Fiu.  63.— Barnyard- jrra«a  {Panicum cruM-gallt).        sown  for  silage  or  for  soiling  at  the  rate 

of  one  peck  of  seed  to  the  acre,  the  yield 
was  at  the  rate  of  from  15  to  18  tons  per  acre.  A  field  sown  July  26,  after  a  orop 
of  hay  W5UJ  removed,  yielded  12  tons  per  acre.  It  is  very  much  liked  by  stock, 
and  is  a  valuable  forage  plant  for  feeding  green  or  for  the  silo.  It  is  not  so  well 
adapted  for  hay,  as  it  is  a  coarse,  succulent  grass,  and  rather  difficult  to  dry. 

No.  160.  Panicum  digitarioides  Carpenter.    Maiden  Cane. 

A  rather  coarse  grass,  2  to  4  feet  high,  growing  along  (litches,  in  swamps,  and  in 
moist  sauds  from  Delaware  southward  to  Florida  and  along  the  Gulf  near  the 
coast.  It  has  strong  and  widely  spreading  or  creeping  rootstocks,  which  are 
useful  in  binding  sandy  railroad  embankments  in  the  Southern  and  Gulf  States. 

No.  161.  Panicum  fasciculatum  Sw.     Brown-top. 

A  rather  coarse  and  much-branched  leafy  annual,  growing  in  clumps  to  the  height 
of  2  to  3  feet.  The  leaves  are  flat,  one-fourth  to  one-half  an  inch  wide,  and  2  to 
6  inches  long.  It  is  a  native  of  Texas  and  Florida,  Similar  in  character  and 
closely  allied  botauically  to  Panicum  texanum. 


Digitized  by 


Google 


63 

Na  162.  Panicom  lachnanthum  Torr.    Arizona  Cotton-grass. 

This  is  a  native  of  the  dry  regions  of  Arizona  and  New  Mexico.  It  roscmbles  Pani- 
cum  lanaiumf  bnt  has  more  slender  stems,  which  rise  from  strong,  woolly,  and 
knotted  rootHtx>ck8.  This  may  prove  to  be  a  valuable  pasture  grass  for  the  dry 
or  semiarid  regions  of  the  Southwest. 

No.  163.  Panicom  lanatum  Rottb.    Cotton-grass. 

A  variable  species  widely  distributed  throughout  the  tropical  regions  of  both  hemi- 
spheres.   It  is  a  perennial  with  slender  or  stout  stems  1  to  3  feet  high,  usually 
with  flat  leaves  and  narrow  panicles,  the  spikelets  being  densely  clothed  with 
long  silky  or  cottony  hairs,  which  are  white,  or  Kometimes  brownish  or  purplish. 
When  abundant  this  grass  yields  excellent  pasturage.     It  has  been  found  in 
southern  Florida  and  at  other  points  near 
the  Gnlf  coast.    There  is  a  variety  of  this 
species  growing  in  the  dry  regions  of  Ari- 
zona and  New  Mexico  which  has  more  slen- 
der stems,  that  spring  from  strong  woolly 
and  knotted  rhizomes.   Doubtless  this  form 
wonld  be  a  valuable  pasture  grass  for  the 
dry  or  semiarid  regions  whore  it  is  native. 

No.  164.  Panicnm  maximnm  Jacq.    Guinea- 
grass.     (Fig.  64.) 

This  grass  was  long  ago  introduced  into  Amer- 
ica, presumably  from  tropical  Africa,  and 
has  for  many  years  been  cultivated  in  trop- 
ical South  America  and  the  West  Indies. 
In  these  regions  it  is  spoken  of  as  being  a 
splendid  pasture  grass,  growing  to  the  . 
height  of  12  feet,  forming  dense  tuftn.  It 
is  readily  propagated  by  cuttings  of  the 
creeping  rootstocks.  It  hiis  been  intro- 
duced into  some  of  the  Gnlf  States,  par- 
ticularly Florida,  where  it  is  highly  valued. 
Few  grasses  yield  a  larger  amount  of  fod- 
der, and  it  may  be  cut  as  often  as  once  a 
month  during  the  growing  s(>ason.  If 
allowe<l  to  attain  its  full  size  it  becomes 
coarse  and  unfit  for  forage.  Its  stems  are 
killed  by  the  first  frosts  of  autumn.  It  „ 
seeds  only  m  the  warmest  parts  of  the  _      , 

''  *  mum). 

States  bordering  the  Gulf.     It  is  much  less 

hardy  than  Johnson-grass,  with  which  it  has  been  confounded  by  some,  and  lias 

quite  a  distinct  habit  of  growth. 

No.  165.  Panicum  miliaceum  Linn.    Broom-corn  Millet. 

A  rather  coarse  annual,  attaining  a  height  of  2  to  4  feet,  with  largo,  drooping, 
loosely  flowered  panicles.  There  are  several  varieties,  distinguished  l»y  the 
color  of  the  fruit  or  character  of  the  panicle.  This  is  the  true  millet  which  has 
been  cultivate<l  in  the  East  from  prehistoric  times,  so  that  now  its  native  coun- 
try is  not  known.  It  is  still  cultivated  to  a  considerable  extent  in  China  and 
Japan,  also  in  South  Russia  and  Ronraania,  and  to  a  limited  extent  in  other 
parts  of  Europe  and  North  Africa.  It  requires  a  rich  soil,  and  under  favorable 
conditions  its  growth  is  very  rapid  and  its  production  of  seed  large,  in  some 
instances  amounting  to  60  or  70  bushels  to  the  acre.  The  grain  is  nutritious, 
and  is  one  of  the  best  for  feeding  poultry.     When  ground,  the  flour  makes  a 
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rich  and  nutritions  porridge,  for  which  purpose  it  is  chiefly  used  in  the  eastern 
countries  where  the  grass  is  grown.  In  northern  India,  where  the  grain  is 
largely  used,  a  preparation  of  it  constitutes  a  favorite  food  at  marriage  cere- 
monies. Owing  to  its  rapid  and  somewhat  snoculent  growth,  it  is  an  excellent 
soiling  plant.  It  has,  however,  been  little  cultivated  in  this  country,  but  is  occa- 
sionally found  in  the  older  settlements  in  cultivated  fields  and  waste  grounds 
about  dwellings.  The  number  of  grasses  termed  millets  in  various  parts  of  the 
world  is  large,  and  includes  many  very  different  species,  whose  grain,  however, 
is  used  for  human  food.  Most  of  the  so-called  millets  belong  to  the  genera 
Chwiochhaj  Panicum,  and  Paspalum.  They  form  the  principal  food  grains  of  the 
natives  of  many  parts  of  Africa  and  Asia.  It  has  been  estimated  that  the 
millets  feed  one-third  of  the  human  race. 

No.  166.  Panicum  molle  Sw.    Para-grass. 

A  rather  coarse,  reed-like  perennial,  4  to  6  feet  high,  with  hairy  nodes,  and  narrow, 
lax  panicles,  6  to  8  inches  long.  It  is  cultivated  in  South  America,  and  in  the 
West  Indies  and  Mexico,  and  has  been  introduced  into  some  of  the  Gulf  States. 
It  is  grown  with  success  on  the  high  pine  ridges  of  Florida,  and  wherever  culti- 
vate<l  it  is  most  highly  esteemed  and  regarded  as  a  very  fattening  pasture  grass. 
How  far  to  the  north  this  grass  may  be  grown  successfully  does  not  appear  to 
have  been  determined,  but  it  is  hardy  at  the  Cape  of  Good  Hope  and  other  far 
extra  tropical  regions  (Baron  von  Mueller).  It  is  propagated  either  by  seeds  or 
root  cuttings. 

No.  167.  Panicum  obtusum  H.  R.  K.    Vine  Mesqnit. 

A  stoloniferous  grass,  the  runners  attaining  a  length  of  8  to  10  feet,  the  npright 
flowering  culms  12  to  24  inches  high.  This  grass  ranges  from  Colorado  to  Texas, 
New  Mexico,  Arizona,  and  southward  into  Mexico.  It  is  usually  found  in  irri- 
gated lands  or  in  the  low,  damp  soil  of  the  valleys,  most  frequently  under  the 
shade  of  trees  and  shrubs.  No  attempts  have  been  made  to  cnltivate  this  grass, 
but  its  appearance  and  habit  of  growth  indicate  an  agricultural  value  of  suffi- 
cient importance  to  call  for  experiments  in  its  cultivation.  In  New  Mexico  this 
species  is  called  "Wire -grass." 

No.  168.  Panicum  plicatum  Lam.    Palm-leafed  Grass. 

A  broad-leafed  perennial,  3  to  4  feet  high  or  more,  native  of  India.  The  leaves  are 
elegantly  striate  and  usually  plicate,  giving  to  the  grass  an  unusual  and  at  the 
same  time  attractive  appearance.  It  is  a  favorite  ornamental  for  greenhouse 
culture. 

No.  169.  Panicum  proliferum  Lam.     Sprouting  Crab-grass. 

A  smooth  and  usually  much-branched  native  annual,  with  rather  coarse,  spreading  or 
ascending  stems  2  to  6  feet  long,  flat  leaves,  and  difiuse  terminal  and  lateral 
panicles.  It  grows  naturally  in  moist,  rich  soil  along  the  banks  of  streams  and 
rivers,  aronnd  the  shores  of  ponds  and  lakes,  and  in  the  South  is  often  abundant 
in  rich,  cultivated  fields,  growing  with  Crab-grass.  The  stout,  succulent  stems 
are  sweetish  and  much  liked  by  horses  and  cattle.  Its  range  is  from  Maine  to 
Nebraska,  and  southward  to  the  Gulf,  blossoming  in  the  latter  part  of  summer  or 
early  autumn.  The  spontaneous  growth  of  this  grass  in  cultivated  fields  after 
the  removal  of  crops  is  of  some  value  for  hay  or  pasturage,  but  its  cultivation  can 
not  be  recommended  in  view  of  the  fact  that  we  have  many  annual  grasses  much 
superior  to  it.     In  the  Northern  and  Middle  States  it  is  classed  with  the  weeds. 

No.  170.  Panicum  repens  Linn.     Creeping  Panic. 

An  extensively  creeping  grass,  with  rather  stiff  npright  stems,  1  to  2  feet  high  or 
less.    It  is  common  in  the  maritime  districts  in  southern  Asia,  northern  Afrioa^ 
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Fia. 


85.— Crab-Rraas   {Panicum 
sanffuinaU) . 


southern  Europe,  and  Australia.  It  is  also  found  along  the  shores  of  the  South- 
em  States  bordering  the  Gulf,  extending  westward  to  Mexico.  It  has  no  agri- 
cultural value,  bat  is  a  natural  sand  binder.  Upon  the  sandy  islands  lying  off 
the  Gulf  Coast  it  grows  abundantly  upon  the  outside  of  dunes,  protecting  them 
from  the  action  of  the  winds  and  waves. 

Ho.  171.    Panicum   sangoinale   Linn.     Crab-grass. 
(Fig.  65.) 

A  well-known  annual,  common  in  nearly  all  parts  of  the 
I'nited  States,  growing  in  cultivated  fields  and 
about  dwellings.  It  is  a  weed  in  gardens  and  among 
hoed  crops.  In  grain  Holds  after  harvest  it  fre- 
quently springs  up  in  such  quantity,  particularly 
in  the  Southern  States,  as  to  yield  one  or  even  two 
good  cuttings  of  hay.  This  spontaneouH  growth 
affords  excellent  pasturage,  as  well  as  hay  of  tirst 
quality  if  properly  cured.  The  Htems  are  much 
branched,  and  in  good  soil  attain  a  length  of  3  to  4 
feet.  This  gras^  contains  littl«*  fiber,  and  dries 
quickly  when  cut,  but  if  after  cuttiTig  it  is  wet  by 
rains  or  heavy  dews  its  value  for  hay  is  almost 
wholly    deHtroyed.     In    Bohemia,   Crab-grass    \h 

cultivated     upon 

sandy  soils  and  the 

grain  is    used    for 

food  in  the  form  of 

mush    or    porridge. 

No.  172.  Panicum  sero- 
tinum(Michx.)  Trin. 

AHpecies  related  to  Crab-graH8( /'anicum  Man^titna^^'), 
common  in  the  Southern  States  near  the  Ciulf,  dis- 
puting with  Louisiana-grass  the  claim  of  being 
the  most  valuable  native  pasture  graaH  of  that 
section.  It  is  probably  a  biennial.  It  is  much 
like  Crab-grass,  sending  out  leafy,  creeping  shoots 
at  every  joint,  but  is  smaller  in  every  way,  with 
shorter  and  more  hairy  leaves  of  a  lighter  green 
color.  It  is  invaluable  for  pasturage,  forming  a 
close  turf,  and  <lriving  out  nearly  all  other  plants. 
It  grows  best  in  sandy  soil  where  there  is  a  little 
V '  moisture. 

^  No.  173.  Panicum  spectabile  Nees.    Angola-grass. 

A  stout  grass,  3  to  5  feet  high,  with  rather  broad  and 

^  long  (1  to  2  feet)  leaves,  and  a  terminal,  densely 

flowered,  compound  and  narrow  spike  8  to  10 

inches  long.     Imported  into  South  America  many 

years  ago  from  the  west  coast  of  Africa  (the  region 

of  Angola).     It  is  cultivated  on  the  low  lands  in 

the  eastern  part  of  Brazil,  particularly  in  the 

region   of   Rio   de   Janeiro,   where   it  is  called 

"Capim  d^ Angola.''    This  Panicum  is  closely  related  to  and  resembles  some 

forms  of   Barnyard-grass  (/*.   crua-galli).     It   is  spoken    of   as   an   extremely 

productive  and  nutritious  fodder-grass,  and  may  prove  valuable  for  the  low 

regions  along  the  Gulf  coast. 


Little  Crab-grass.    (Fig.  66.) 


Fio.   88. — Creeping   Crab-graas 
(Panicum  Mrotinutn). 
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No.  174.  Panicum  aulcatuin  Anbl.    Palm-Leafecl-^ass. 

A  8011th  American  perennial,  4  to  6  feet  bigh,  with  palm-like  leaves  1  to  2  iucbea 
liroad  and  l&to  20  inches  long,  and  long,  terminal,  narrow  panicles  which  taper 
above  and  below.  The  leaves  of  this  grass  are  deeply  sulcate  or  plicate,  like 
those  of  the  Indian  P.  plicatum.  Sometimes  cultivated  for  ornament  in  green- 
houses or  upon  lawns. 

No.  175.  Panicum  tezanum  Huckl.     Colorado-grass.     (Fig.  67.) 

A  branching,  leafy  annual,  2  to  4  feet  high,  with  a  narrow  panicle  6  to  8  inches  long 

terminating  the  main  stem  and  branches.    It  is  nutritious,  of  rapid  growth,  and 

upon  good  soil  yields  a  large  amount  of  excellent  hay,  and  may  be  cut  twice  or 

even  three  times  during  the  season.     It  reseeds  itself  readily.     It  prefers  rich, 


Fio.  67.— Colorado- jrrasH  (Panu^im 
tfxanum). 


Fin.  68.— Switch  grafiA  (rani^ttn 
virgatmn) . 


alluvial  soil  alougrivor  bottoms,  etc.,  and  upon  such  laud  withstands  drought 
well.  In  certain  parts  of  Texas,  particulsirly  in  the  counties  along  the  Colorado 
Kiver,  in  the  ceutrnl  part  of  the  ►State,  where  it  appears  to  be  native  and  where 
it  often  comes  up  in  cultivated  fields  after  the  removal  of  corn  or  other  grain 
crops,  it  is  spoken  of  in  the  highest  terms  iis  a  hay -producing  grass. 

No.  176.  Panicum  virgatum  Linn.  Switch-grass.  (Fig.  68.) 
A  tall,  native  perennial,  3  to  5  feet  high,  with  strong,  creeping  rootstocks,  long, flat 
leaves,  and  ample,  spreiwling  j»anieles.  When  young  this  affords  good  grazing, 
but  at  maturity  the  stems  become  bard  and  practically  worthless  for  fodder.  It 
ranges  from  Maine  southward  to  the  Gulf  and  westward  to  the  Rocky  Mountains. 
It  is  particularly  common  near  the  coast  in  sandy  soil  bordering  the  marshes, 
and  oftentimes  plays  an  important  part  there,  in  preventing  the  driiting  of  sands 
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by  the  winds  or  the  washing  of  soiIb  by  overflows  and  higli  tidoH.  On  good 
landH  it  is  very  jiroductive,  aud  if  cut  before  the  nteiun  have  lifconie  hard  yields 
a  large  aiiioant  of  hay  of  very  good  quality. 

No.  177.  Pappophorom  laguroideum  8chra<l. 

A  handsome  ornamental,  3  to  5  feet  high,  with  narrow,  plnnie-Iikepa]iicles  a  foot  or 
more  long.  It  is  a  native  of  Mexico,  and  has  been  siicce.HsfulIy  grown  from  need 
on  the  grounds  of  the  Department  of  Agrienlture,  It  is  worthy  of  introduction 
as  an  ornamental  for  gardens  an<l  lawns  because  of  the  beauty  of  its  pale  straw- 
colored  panicles. 

No.  178.  Pappophomm  wrightii  S.  Wats.     Purple-grass. 

A  slender  and  apparently  annual  grass  of  western  Texas,  New  Mexico,  and  Arizona, 
growing  on  the  open  plains  and 
among  the  foothills  of  the  moun- 
tains. It  has  short,  narrow  leaves 
and  narrow,  densely  flowered 
heads  or  panicles,  which  are 
softly  bearded  and  grayish  or 
purplish.  It  is  said  to  be  fully 
etfual  to  (rrama  or  Huffalo-grass 
innutritive  value,  and  more  pala- 
table to  horses  or  mules. 

No.  179.  Paspalum  boscianum 
Fliigge.     Purple  Paspalum. 

A  rather  stout  perennial  with  ascend- 
ing.branching  stems,  2  to  3  feet 
high,  long,  flat  leaves,  and  numer- 
ous racemes  crowded  near  tlie 
summit  of  the  culm  and  its 
branches.  It  is  a  native  of  the 
Southern  States,  growing  in  moist 
grounds,  preferring  rather  heavy 
Hoils.  Like  other  species  of  Pas- 
palum, it  grows  iu  tufts  and 
often  occurs  covering  consider- 
able areas  to  the  exclusion  of 
other  grasses.  It  yields  a  good 
bulk  of  sweet  hay,  but  is  rather 
slow  in  drying. 

No.  180.  Paspalum  compressum 
(8w.)  Nees. 

A  slender,  erect,  or  more  frequently 
prostrate  and  extensively  creep- 
ing perennial,  rooting  at  the 
nodes,  and  sending  up  numerous 
leafy,  flower- bearing  branches, 
6  to  24  inches  high.  The  very 
slender  racemes  or  spikes  borne  at  or  near  tbesunmiit  of  the  stems  are  1  to  3 
inches  long.  The  ])rostrate  creeping  stems  spread  rapidly,  and  soon  form  a  dense, 
carpet-like  growth,  crowding  out  all  other  vegetation.  It  withstands  protracted 
drought,  grows  well  on  almost  any  soil,  and  in  the  more  southern  districts  is 
evergreen,  yielding  good  pasturage  both  summer  and  winter.  It  is  regarded  as 
one  of  the  most  valuable  native  pasture  grasses  of  the  regions  bordering  the  Gulf, 
and  is  a  most  excellent  lawn  grass,  superior  to  Hermnda  and  less  difficult  to 
eradicate.  It  is  found  in  the  warmer  regions  of  both  North  and  South  America. 
It  is  readily  propagated  by  sets  and  seeds. 


Vie.  69.— (.'nr|M»t-;;rnHH  (/'a>^)aliim  eomprntaitm):  a. 
nttaclimeiit  (tt'npikcletH  to  rjioliis;  h  and  c,  8)>ikolet,s; 
(I,  floret. 
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No.  181.  Paspalum  dilatatum  Poir.    Large  Water-grass. 

A  rather  coarse  leafy  perennial,  growing  in  clumps  2  to  5  feet  high,  bearing  near 
the  summit  of  the  stems  two  to  ten,  more  or  less  spreading  racemes  or  spikes  of 
crowded,  hairy  spikelets.  It  is  a  native  of  Brazil  and 
possibly  was  originally  introduced  into  the  Southern 
States  (where  it  has  become  quite  widely  distributed) 
from  that  country,  although  it  may  be  a  native  here. 
It  ranges  northward  from  the  Gulf  to  southern  Virginia 
and  Teunesuee,  and  westward  to  Texas,  growing  most 
abundantly  on  low,  black  soils,  which  are  well  supplied 
with  moisture.  It  is  considered  an  excellent  pasture 
gra«s,  and  when  well  established  endures  seasons  of  ex- 
cessive drought  without  injury.  It  is  particularly  val- 
uable as  furnishing  excellent  late  summer  and  autumn 
feed,  during  which  period  it  makes  its  principal  growth. 

No.  182.  Paspalum  distichiim  Linn.  Knot-grass.  (Fig.  70.) 
A  low  creeping  species,  resemliling  Bermuda-grass.  It  is 
common  in  the  Southern  States  along  the  seacoast  and 
in  the  interior,  extending  southward  from  Virginia  to  the 
Gulf,  and  westward  to  Texas,  Arizona,  southern  Cali- 
fornia, and  northward  to  Oregon.  It  occurs  throughout 
the  tropical  regions  of  both  the  Old  and  New  Worlds.  It 
grows  in  more  or  less 
sandy  soils  around  the 
margins  of  ponds  and 
along  river  banks.  In 
such  places  it  often 
does  good  service  in 
binding  soils  subject 
to  wash.  The  grass 
can  well  be  recom- 
mended for  this  use. 

Its  stems  are  somewhat  succulent,  extensively 

creeping,  rooting  at  the  nodes.     The  leaves 

are  tender,  aflording  excellent  grazing.     The 

upright  stems  are  a  few  inchcH  to  a  foot  high, 

and  bear  at  their  summits  two  slender  spikes. 

This  character  at  once  serves  to  distinguish 

it  from  Bermuda,  which  has  several  spikes  at 

the  apex  of  the  flowering  culms. 

No.  183.  Faspalum  laeve  Michx.     Smooth  Pas- 
palum.    (Fig.  71.) 
A  tufted  native   perennial,   with  ascending  or 

erect  stems,  1  to  3  fe<'t  long,  flat  leaves,  and 

two  to  five,  more  or  less  spreading  spikes,  2 

to  4  inches  long.     Common  in  the  Middle  and 

Southern    States,    growing   in    open    fields, 

meadows,  etc.,  UHually  where  the  ground  is 

somewhat  moist.    It  is  a  late  summer  grass, 

blossoming  from  July  to  October.    Well  liked 

by  all  kinds  of  stock.     In  cultivated  grounds, 

and  particularly  on  lawns,  which  it  occasionally  invades,  it  must  be  classed  as 

a  weed. 


Fig.  70.— Knot-gTMs  {Pcut- 
paluin  dUtiehum). 


Fig.  71. —Smooth  Paspalnm  {Patpalum 
Icne). 
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No.  184.  PaBpalum  Borobiculatmn  Linn.    Ditch  Millet. 

A  smooth  annual,  with  branching,  erect  or  ascending  stemR,  2  feet  high  or  more. 
Widely  distributed  throughout  the  tropical  and  subtropical  regions  of  both 
hemispheres.  In  northern  India  this  grass  is  Cultivated  throughout  the  plains- 
region  as  a  "rainy-season  crop.''  It  is  usually  sown  on  the  poorer  kinds  of  soil, 
the  grain  being  chieily  consumed  by  the  lower  classes.  The  straw  is  used  for 
fodder.  (Duthie.)  A  variety  of  P.  acrohiculatumf  called  **hureek''  in  India, 
which  is  perhaps  the  Ghohana-grass,  an  Indian  species  reputed  poisonous,  is  said 
to  render  the  milk  of  cows  that  graze  upon  it  narcotic  and  drastic.      (Llndley.) 

No.  185.  Pennisettim  japonicam  Trin. 

Erect,  with  flattened  simple  stems,  1  to  2  feet  high,  very  narrow  leaves,  and  compara- 
tively loosely  flowered  purplish  or  yellowish  nodding  panicles.  A  native  of 
Japan.    Occasionally  cultivated  as  a  curiosity  or  for  ornament. 

No.  186.  Pennisetum  latifoUum  Spreng. 

A  rather  broad-leafed  ornamental  perennial,  3  to  5  feet  high,  branching  above,  with 
greenish  rather  dense  panicles  1^  to  2  inches  long.  Native  of  Uruguay  and 
Argentina.  In  the  latter  country  it  is  used  for  covering  roofs  of  houses.  Occa- 
sionally  found  cultivated  here  as  an  ornamental  grass.  It  forms  large  tufts  and 
is  easily  propagated  by  the  roots  or  seeds.  It  may  possess  some  value  as  a 
forage  plant. 

No.  187.  Pennisetum  macronrum  Trin. 

A  South  American  species,  with  unbraurhed  stems,  3  to  4  feet  high,  and  densely 
flowered,  cylindrical,  yellowish  panicles  6  to  8  inches  long.  Cultivated  occa- 
sionally for  its  odd  and  ornamental  appearance. 

No.  188.  Pennisetum  spicatum.    Pearl  Millet. 

An  annual  of  luxuriant  growth,  6  to  10  feet  high,  with  long,  broad  leaves,  stout 
culms,  and  terminal,  erect,  cylindrical,  dense  spikes  6  to  12  inches  long,  closely 
resembling  those  of  the  common  cat-tail  of  the  marshes.  It  is  a  native  of  the 
East,  where  it  has  been  cultivated  for  its  grain  for  many  years.  It  is  an  impor- 
tant agricultural  grass  of  Central  Africa.  It  requires  a  rich  loose  soil  to  obtain 
the  best  growth,  and  under  favorable  conditions  produces  an  enormous  quantity 
of  green  fodder,  for  which  purpose  it  can  be  cut  several  times  during  the  season. 
It  does  not  dry  out  readily  and  is  often  difficult  to  cure  into  hay.  It  has  been 
cultivated  with  success  as  far  North  as  Pennsylvania  and  in  many  parts  of  the 
South  for  a  good  many  years.  It  is  best  sown  in  drills,  about  2  feet  apart,  and 
5  to  6  pounds  of  seed  are  required  per  acre.  The  weight  of  good  seed  per  bushel 
is  56  pounds.    The  current  price  is  $12  to  $14  per  100  pounds. 

No.  189.  Pennisetum  villosum  Brown. 

An  Abyssinian  species  which  has  been  introduced  into  cultivation  because  of  its 
ornamental  appearance.  It  grows  to  the  height  of  1  or  2  feet,  has  long  narrow 
leaves,  and  dense,  oblong  or  cylindrical,  finely  bearded  heads  2  to  4  inches 
long.  It  is  a  hardy  perennial,  graceful  and  attractive  in  appearance,  and  is  very 
frequently  cultivated  as  an  ornamental  under  the  name  of  Pennisetum  longUtylum, 

No.  190.  Phalaris  anindinaoea  Linn.  Reed  Canary-grass.  (PI.  Ill,  flg.  3.) 
A  tall,  leafy  perennial,  2  to  4  feet  high,  from  a  creeping  rootstock,  with  smooth 
sheaths  and  narrow,  branching  panicles  4  to  8  inches  long.  It  is  a  native,  com- 
mon on  low,  wet  grounds,  from  New  England  southward  to  Tennessee,  and 
extending  across  the  continent  to  California  and  Washington.  It  is  native  also 
in  Europe  and  northern  Asia.  It  is  little  affected  by  either  drought  or  cold,  and 
thrives  well  in  the  shade.  It  succeeds  best  on  stiff*,  wet  land,  and  on  wet, 
flooded  flelds  and  will  grow  fairly  well  upon  rather  dry,  sandy  soil.  The  root- 
stocks  are  very  strong  and  creep  extensively,  making  this  grass  particularly 
valuable  for  binding  banks  of  rivers  and  ditches  where  the  water  supply  is 
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amp](\  It  does  not  attain  itH  full  size  until  the  second  year,  and  if  designed  for 
hay  Hhoiihl  be  cut  before  fiowfring,  for  when  fully  mature  the  stems  become 
woody  and  are  too  hard  to  make  good  fodder.  The  seed,  which  matures  in  July 
and  August,  is  easily  gathered,  (tood  seed  should  have  95 
per  cent  purity  and  60  per  cent  gormination.  It  may  be  prop- 
agated by  seed  or  by  cuttings  of  the  root^tocks,  these  being 
laid  down  at  intervals  of  1  foot,  and  slightly  covered.  The 
retail  price  of  seed  quoted  in  the  New  York  market  is  ^?35  per 
100  ))ounds.  A  variety  with  white-striped  leaves,  called  Rib- 
bon-grass, is  cultivated  in  gardens  for  ornament. 

No.  191.  Phalariscanariensis  Linn.     Canary-grass.     (Fig.  72.) 
An  erect  annual,  1  to  3  feet  high,  with  flat  loaves,  and  dense,  ovoid 
panicles  or  heads  about  an  inch  long.     This  grass  is  appar- 
ently a  native  of  the  warmer  countries  of  Europe,  also  of 
north  Africa  and  western  Asia.      It  has  become  widely  dis- 
tributed throughout  the  warmer  temperate  and  troi)ical  re- 
gions of  the  world,  including  Australia.     Cultivated  in  Ger- 
many and  southern  Europe.     It  has  been  introduced  into  this 
country,  and  is  occasionally  cultivated  for  its  seeds,  which 
are  used  for  bird  food.    The  flour  from  the  seeds  is  utilized  in 
certain  processes  of  cotton  manufacture 
(weaver's  glue),  and  is  even  employed 
iu  the  making  of  some  kinds  of  cake.    It 
is  frequently  met  with  in  waste  grounds 
Fio.  72.-Canftry-  about   dwellings   in  the    vicinity    of 

KraHs   (PhalaHs  ^^^^^^ 

canariMififf) . 

No.    192.    PhalarlB    caroliniana    Walt. 
Southern   C anary- grass ;  Apache  Timothy. 

This  .and  Phalaris  angusia  (Fig.  73)  have  usually  been  regarded 
as  one  species,  the  latter  as  a  variety  with  more  elongated 
heads  and  rather  stouter  growth.  Both  the  species  and 
variety  are  perennials,  ranging  from  South  Carolina  to 
Florida  and  westward  to  Texas,  Arizona,  California,  and 
northward  on  the  Pacitic  slope  to  Orc«^on.  Phalaris  angusta, 
a  stout  grass.  2  to  5  fei't  high,  is  sometimes  called  Ai>acho 
Timothy,  owing  to  the  resemblance  of  its  heads  to  those 
of  timothy.  In  ('alifornia  it  is  not  esteemed  as  of  any 
agricultural  value,  but  in  the  South<'.rn  States  it  has 
been  cultivated  to  a  limited  extent,  aud  is  spoken  of  by 
some  a  being  an  excellent  grass  for  winter  and  spring 
grazing,  as  it  remains  green  throughout  the  winter 
season. 

No.  193.  Phleum  alpinum  Linn.     Mountain  Timothy. 

This  grass  is  a  native  of  the  mountain  regions  from  Maine  to 
California  and  northward;  also  in  northern  Europe  and 
Asia.  It  is  closely  related  to  cultivated  timothy.  The 
stems  are  usually  stouter,  more  leafy,  but  not  so  tall,  under 
most  favorable  conditions  attaining  a  height  of  2  feet,  but 
rarely  exceeding  a  foot. 


Fig.  73.— Apacbe  Tim- 
othy (Phalaris  an- 
gtufta). 


No.  194.  Phleum  pratense  Linn.     Timothy.     (Fig.  74.) 

This  is  one  of  the  liest  known  and  most  extensively  cultivated  hay  grasses.  It  is  a 
native  of  Europe  (where  it  is  known  as  cat's- tail),  north  Africa,  and  northern 
and  middle  Asia,  and  has  become  thoroughly  naturalized  iu  North  America.    It 
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appears  U>  have  been  first  cultivated  in  thin  country,  and  it  waH  from  this  ooan> 
try  that  the  seeds  were  obtained  for  its  cultivation  in  En^^land  about  the  year 
1760.  It  has  never  attained  the  same  high  esteem  in  England  that  it  holds  here, 
where  it  is  regarded  as  the  standard  of  compurisou  for  all  other  grasses  grown 
for  hay.  It  sacoeeds  best  on  moist  loams  or  clays.  In  very  dry  ground  the 
yield  is  apt  to  be  light.  On  such  soils  the  base  of  the  stem  is  often  thickened 
and  bulb-like.  Timothy  is  usually  sown  in  mixtures  with  other  grasses  and 
clovers.  It  may  l)e  used  with  red  or  alsike  clovers,  or  with  red  top.  Good  fresh 
se<'d  should  have  an  average  purity  of  97  per  cent  and  a  germinative  power  of 
85  to  90  per  cent,  a  bushel  weighing  48  pounds.  The  amount  reciuired  per  acre 
varies  with  the  quality  of  the  seed,  but  of  that  containing  87  per  cent  pure  in 
germinating,  16  pounds  to  the  acre  is  sufficient.  It  is  better,  however,  to  sow 
half  a  bushel  to  the  acre  if  kowu  alone.  With  red  or  alsike 
clovers  about  10  per  cent  timothy  is  a  proper  mixture. 

No.  195.  Fhragmites  vulgaris  (Lam.)  H.  S.  P.    Common  Keed. 

This  is  one  of  the  largest  of  our  native  grasses,  growing  to  the 
height  of  12  feet,  the  rather  stout  culms  bearing  numerous 
broad,  spreading,  and  sharply  pointe<l  leaves  1  to  2  feet  long. 
It  has  deeply  penetrating  and  extensively  creeping  rootstocks, 
making  it  one  of  the  most  valuable  grasses  for  binding  the 
banks  of  rivers  subject  to  periodical  floods.  It  is  occasion- 
ally found  along  the  coast  in  brackish  marshes  and  sometimes 
upon  sandy  soils,  and  possibly  may  be  employed  with  advan- 
tage for  binding  drifting  sands  or  those  liable  to  be  shifted 
by  high  tides.  The  rootstocks  are  very  strong,  and  when  the 
grass  is  once  established  scarcely  anything  can  remove  it. 
The  young  shoots  are  liked  by  cattle  and  the  mature  stems 
make  the  best  of  thatch.  It  is  very  widely  distributecl 
throughout  the  temperate  regions  of  both  hemispheres,  grow- 
ing along  river  banks,  borders  of  lakes,  etc. 

No.  196.  Foa  alsodea  A.  (rray.     Wood  Spear-grass. 

A  slender,  erect  perennial,  1  to  3  feet  high,  with  Hat  leaves  and 
a  narrow,  rather  few-tlowerml  )>anicle.  It  is  a  native,  growing 
upon  the  wooded  hillsides  of  New  England,  extending  west- 
ward to  Wisconsin,  and  southward  through  New  York,  Penn- 
sylvania, and  Virginia,  to  the  mountain  regions  of  North  Car- 
olina and  Tennessee.  It  possesses  no  recognized  agricultural 
value,  but  is  apparently  a  good  fodder  grass,  and  may  possi- 
bly prove  of  value  in  cultivation  in  woodland  ]>arks.  Other 
closely  related  species  of  Poa  extend  westward  across  the 
continent. 


Fi(i.  74— Timothy 
(I'hleum    pra- 


No.  197.  Poa  annua  Linn.    Low  Spear-grass. 

A  loWy  spreading  annual,  with  erect  or  ascending  somewhat  Hattened  stems,  2  to  12 
inches  high.  This  is  an  introduced  gniss,  common  in  every  doorynrd  and  about 
dwellings  and  cultivated  grounds.  It  may  be  found  in  bloom  in  the  Southern 
States  in  almost  every  month  in  the  year.  It  often  forms  a  considerable  ingre- 
dient in  poorly  kept  lawns,  as  a  result  of  its  spontaneous  growth. 

No.  198.  Foa  arachnifera  Torr.    Texas  Blue- grass. 

A  strong-growing  perennial,  1  to  3  feet  high,  with  extensively  creeping  rootstocks, 
long  leaves,  and  narrow,  densely  flowered  panicles.  This  grass  is  apparently 
ditecions.  The  pistillate  or  seed-bearing  plants  have  the  spikclets  densely  woolly, 
while  the  male  spikelets  are  smooth.  It  is  a  native  of  Texas,  but  is  now  well 
known  in  most  of  the  Southern  States,  where  it  has  been  introduced  into  culti- 
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vation,  having  been  highly  recommended  as  a  pennanent  pasture  grass.    It  may- 
be propagated  by  seeds  or  ''root  cuttings/'  which  can  be  obtained  from  leading 
seedsmen.    It  makes  its  principal  growth  during  the  winter  months,  coming 
into  bloom  in  the  latter  part  of  April  or  early  in  May.    It  makes  a  good  sod  and 
withstands  well  the  heat  of  summer  and  protra^ited  drought.    Owing  to  the  wool- 
liness  of  the  seeds,  they  are  difficult  to  sow,  and  as  they  are  rather  expensive 
this  grass  has  not  been  so  extensively  propagated  as  it  otherwise  would  have  been. 
A  somewhat  troublesome,  but  more  certain,  method  of  propagation  is  by  root 
cuttings.    These  may  be  planted  at  any  time  during  the  fall  or  early  spring 
months,  being  set  out  in  rows  2  feet  apart  and  6  to  10  iuches  apart  in  the  rows. 
The  retail  price  of  the  seed,  according  to  New  York  catalogues,  is  $3  per  pound. 
No.  199.  Poa  arida  Vasey.     Bunch  Spear-grass. 
A  smooth,  upright  perennial,  1  to  2  feet  high,  with  rather  rigid, 
sharp-pointed  leaves,  and  a  close  or  narrow  panicle  2  to  3 
inches  long.    This  grass  is  a  native  of  the  Rocky  Mountain 
region,  from  the  British  Possessions  southward  to  Arizona. 
It  has  short,  creeping  rootstocks,  and  although  more  rigid 
than  many  species  of  7'oa,  Ih  one  of  the  most  valuable  pas- 
ture grasses  of  the  dry  regions  of  the  West. 
No.  200.  Poa  buckleyana  Nash.    Bunch  Red-top.     (Fig.  75.) 
Rather  slender,  1  to  2  feet  high,  with  no  creeping  rootst-ock, 
very  narrow  root  leaves,  and  contracted  panicles  of  usually 
purplish  spikelets.     It  is  a  perennial,  and  a  native  of  the 
Rocky  Mountain  regions,  growing  on  the  lower  foothills 
and  in  the  valleys.     It  grows  in  bunches,  not  forming  a 
turf,  and  is  regarded  by  the  ranchmen  as  one  of  the  most 
valuable  ''bunch  grasses''  of  the  cattle  ranges.     It  hjis 
never  been  introduced  into  cultivation,  but  is  deserving  of 
attention^  for  it  responds  readily  to  improved  conditions, 
and   when  growing  along  streams  or  in  irrigated  land 
■   makes  a  luxuriant  growth  of  foliage,  and  often  attains  a 
height  of  2  or  3  feet.    There  are  many  speeies  of  Poa  native 
to  the  northern  portion  of  our  country,  particularly  in  the 
Northwest,  and  all  are  tender,  nutritious  pasture  grasses. 
Wherever  grasses  grow,  from  the  seashore  to  the  highest 
mountain  tops,  from  one  arctic  zone  to  the  other,  the  genus 
Poa  has  its  representatives. 
No.  201.  Poa  compresBa  Linn.    Canadian  Blue-grass. 
Fio.  75.— Bunch  Red-     A  slender  perennial,  wuth  much -flattened  stems,  6  to  20  inches 
top  {I'oa  buekley,  high,  and  small,  narrow  panicles.    This  grass  has  exten- 

<*"**)•  Hively  creeping  rootstocks,  and  forms  a  strong  turf.    It  is  a 

native  of  Europe,  which  has  become  thoroughly  naturalized, 
and  is  now  very  wi<lely  diHtributed  over  our  territory.  It  is  closely  related  to 
Kentucky  Blue-grass,  but  it  is  more  decidedly  blue  in  color,  and  is  readily  dis- 
tinguished from  that  species  by  its  strongly  flattened  stems,  lower  habit  of 
growth,  and  smaller  panicle.  It  is  the  "Blue-grass"  of  the  farmers  of  the  New 
England  and  Middle  States.  It  will  grow  upon  a  great  variety  of  soils,  even 
upon  those  so  poor  and  thin  as  to  exclude  the  growth  of  other  grasses.  In  culti> 
vated  lands  it  is  likely  to  become  troublesome,  owing  to  its  creeping  rootstocks. 
There  is  perhaps  no  better  pasture  grass  for  dry  and  poor  soils,  particularly  in 
the  Eastern  and  Middle  States.  It  is  especially  valuable  for  dairy  pastures; 
cows  feeding  on  it  yield  the  richest  milk  and  finest  butter.  On  good  land  it 
becomes  sufficiently  tall  for  hay,  and  as  it  shrinks  very  little  in  drying,  the  hay 
is  heavy  in  proportion  to  its  bulk.  Seed  is  advertised  by  leading  firms  at  $U 
per  100  pounds. 
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No.  202.  Poa  fendleriana  (Steud.)  Vasey.    Mutton-grM8. 

Widely  distribated  in  the  Rocky  Mountain  region  and  on  the  Paoi6c  Slope,  extend- 
ing southward  through  Arizona  into  Mexico.  It  grows  in  tufts  to  the  height  of 
1  to  2  feet,  has  numerous  long  root-leaves,  and  short,  compact  heads  or  panicles. 
It  is  tender,  and  affords  a  large  amount  of  excellent  grazing  in  the  regions  where 
it  grows  abundantly,  and  may  prove  a  valuable  acquisition  to  the  forage  grasses 
of  the  Atlantic  States. 

No.  203.  Poa  flabellata  Hook.    Tussock-grass. 

A  native  of  the  Falkland  and  adjacent  islands,  which  has  attracted  the  attention  of 
travellers  by  its  stout  habit  of  growth  and  evident  nutritious  qualities.  The 
flowerihg  stems  are  5  to  8  feet  high,  and  these  are  often  exceeded  by  the  numer- 
ous radical  leaves.  This  grass  grows  in  great  tussocks,  1  to  4  or  5  feet  across. 
The  stems  and  long  leaves  are  used  for  thatch.  *'  It  loves  a  rank,  wet,  peat  bog, 
with  the  sea  spray  dashing  over  it,  and  wherever  the  waves  beat  with  greatest 
vehemence  and  the  saline  spray  is  carried  farthest,  there  the  tussock  grass  thrives 
the  best,  provided,  also,  it  is  on  the  soil  it  prefers.''  It  thrives  in  cold  countries 
near  the  sea  in  pure  sand  at  the  edge  of  peat  bogs.  The  base  of  the  stem  is 
edible,  having  a  taste  of  mountain  cabbage,  a  species  of  palm.  The  intsoduction 
of  this  grass  to  certain  points  along  our  Northern  seaboard,  where  other  grasses 
will  not  thrive  or  where  there  is  danger  of  encroachment  upon  the  land  by  the 
sea,  may  be  desirable.  The  nutritious  qualitieH  of  the  grass  and  its  furnishing 
good  fodder  the  year  round  upon  the  Falkland  Islands  has  been  repeatedly  noted 
by  authors. 

No.  204.  Poa  flava  Linn.    False  Red-top. 

A  native  of  northern  Europe  and  the  northern  portions  of  our  own  country,  growing 
naturally  in  wet  meadows  and  along  the  low  banks  of  streams.  It  attikins  the 
height  of  2  to  3  feet,  or  even  4  feet  in  rich,  moist  soils,  and  has  an  expanded, 
nodding  panicle  of  rather  small,  purplish,  or  **  bronzed"  spikelets.  It  is  found 
in  nearly  all  parts  of  New  England,  and  often  forms  a  very  considerable  and 
valued  portion  of  the  native  hay  of  the  low  meadows.  It  has  been  cultivated 
to  some  extent,  but  should  only  be  used  in  mixtures,  as  it  does  not  make  a  good 
sod  when  sown  alone.    It  blooms  in  July  and  August. 

No.  205.  Poa  nemoralia  Linn.    Wood  Meadow-grass. 

The  larger  forms  of  this  are  hardly  to  be  distinguished  from  Poafiava,  and  have  a 
similar  range.  It  will,  however,  grow  in  a  drier  soil,  excessive  moisture  being 
harmful  to  it.  In  Montana  this  species  ascends  to  the  altitude  of  9,000  feet.  At 
this  elevation  it  is  dwarfed  in  habit,  but  at  lower  elevations  it  becomes  taller 
and  affords  excellent  forage.  There  are  several  varieties  of  this  grass  in  the 
Rocky  Mountains  and  the  Northwest,  some  of  them  growing  upon  the  dry  foot- 
hills and  bench  lands.  The  larger  forms  are  well  adapted  for  hay.  It  is  less 
productive  than  many  others,  and  its  cultivation  is  not  recommended,  excepting 
in  shady  parks  or  open  woo<llands  where  an  increase  of  forage  is  desired,  or  in 
shaded  lawns,  and  then  only  in  the  Northern  and  Middle  States. 

No.  206.  Poa  nevadenais  Vasey.    Nevada  Blue-grass. 

A  x)erennial  bunch  grass  from  the  western  prairie  and  plains  regions.    It  grows  on 

both  dry  and  damp  soils,  produces  a  large  amount  of  excellent  hay,  and  is 

apparently  worthy  of  cultivation. 

No.  207.  Poa  pratensia  Linn.    Kentucky  Blue-gross.     (Fig.  76.) 
This  is  apparently  native  throughout  the  temperate  regions  of  the  noithern  hemi- 
sphere.    It  ranges  from  Labrador  to  South  Carolina,  westward  to  the  Pacific 
coast  and  northward  to  Alaska.     In  the  limestone  regions  of  Kentucky  and 
Tennessee  it  attains  its  greatest  perfection  and  is  there  regarded  as  the  king  of 
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pasture  passes.  It  reqiiiri's  a,  good  soil  eontainiug  some  lime  in  order  to  yield 
profitable  crops.  It  is  largely  employed  in  the  Eastern  and  Middle  States  as  a 
lawn  grass,  for  which  use  it  is  well  adapted.  It  makes  a  good,  firm  sod,  and  is 
particularly  well  suited  for  turfing  the  slopes  of  terraces  and  embankments, 
where  the  soil  is  good.  There  are  several  varieties,  which  differ  chiefly  in  the 
brea<lth  and  length  of  the  leaves,  particularly  those  at  the  base  of  the  stem. 
It  is  not  so  well  adapted  for  the  production  of  hay  as  it  is  for  pasturage.  It 
should  enter  into  all  mixtures  designe<l  for  permanent  pasture.  The  slender 
stems  of  this  grass  ufibrd  an  excellent  material  for  the  manufacture  of  the  finer 
kinds  of  Leghorn  hats.  Good  and  well-cleaned  seed  should  have  95  per  cent 
purity  and  50  percent  genuinating  power.  The  power  of  germination;  how- 
ever, is  usually  much  below  this  figure.     When  used  for  lawns,  sow  ftt  the  rate 

of  3  bushels  per  acre.  According  to  Steb- 
ler  and  Schroeter,  the  seeds  should  never 
be  covered,  but  only  rolled  after  sowing, 
because  they  germinate  better  in  the  light 
than  in  darkness.  This  is  the  June-grass 
of  the  Norther]!  Stat<'S,  Green-grass  of 
Tennsylvania,  and  Smooth-stalked  Mead- 
ow-grass of  England. 

No.  208.  Poa  subariatata  Vaaoy.  Vasey's 
Spear- grass. 

A  perennial,  from  central  Montana,  where  it 
is  oomnion  on  dry  hills  and  mountain 
slopes,  forming  a  large  percentage  of  the 
grass  and  supplying  good  pasturage.  It 
is  an  excellent  species  for  cultivation  in 
Northern  pastures. 

No.  209.  Poa  trivialis  Lmn.    Kough-stalked 

Meadow-grass. 
An  erect  perennial,  1  to  3  feet  high^  with  an 
open,  spreading  panicle,  closely  related 
to  Kentucky  Blue-grass,  from  which  it 
difi'ers  in  having  no  consx^icuous  root- 
stock  and  the  stem  distinctly  rough  below 
the  panicle.  It  has  been  cultivated  for 
many  years  in  England,  and  is  now  highly 
esteemed  as  an  ingredient  in  mixtores  for 
Fu*.  76.    Ke..t.Mky  Blue-granH  (Poa  pra-  permanent    pastures.      It    succeeds    best 

teiixiM).  where    the  climate   and  soil  are  rather 

moist  and  cool,  biit  is  not  adapted  to 
sandy  soil.  In  northern  Italy  this  grass  is  known  as  the  ''queen  of  forage 
plan ts,'' but  elsewhere,  particularly  in  this  country,  it  is  not  so  highly  esteemed, 
its  principal  use  being  to  form  bottom  grass  in  iieimauent  pastures.  Seed  of 
good  quality  should  have  95  per  cent  purity  and  50  per  cent  germination. 
When  sown  alone  li  to  2  bushels  of  si'ed  are  required  per  acre. 

No.  210.  Poa  wheelerl  Vasey.     Wheeler's  Hlue-griiss. 

A  perennial  native  pasture  grass  that  grows  on  the  high  plains  and  on  the  mountain 
slopes,  l)elow  timber  line,  from  Colorado  northward.  It  is  one  of  the  best  graz- 
ing grasses  of  the  Rocky  Mountains  and  promises  to  do  well  in  cultivation. 

No.  211.  PoUinia  fulva  Henth.     Sugar-grass. 

A  slender  or  rather  stout  perennial,  1  to  1  feet  high,  with  narrow  leaves  and  two 
to  three  terminal  spikes,  which  are  clothed  with  brown,  silky  hairs.     It  is  a 
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native  of  Anstralia,  found  throagboiit  all  the  colonies  of  that  country,  growing 
chiefly  on  the  richettt  soils  and  on  deep  alluvial  Hats  bordering  rivers  and  creelvs. 
It  is  productive,  and  much  prized  by  cattlemen.  The  name  ''sugar-grafts''  is 
applied  to  this  specien  on  account  of  the  sweetness  of  its  sterns  and  foliage.  Mr. 
Fred  Turner  recommends  it  for  cultivation  on  good  land,  especially  in  grazing 
districts,  and  be  speaks  of  it  as  being  a  good  grass  to  plant  on  the  banks  of 
rivers,  creeks,  and  dams,  as  its  Htrong,  penetratiisg  roots  would  help  to  bind  the 
soil  and  prevent  its  being  washeil  away  by  heavy  rains  or  floods.  This  grans  is 
classed  as  a  varit^ty  of  Pollinia  cummingii  Nees,  by  Hackel. 

No.  212.  Pucoinellla  maritinia  (Huds.)  Pari.     Sea  Spear-grass. 

A  slender  grass,  12  to  18  inches  high,  with  creeping  rhizomes,     it  occurs  in  the 
marshes  along  the  seacoasts  of  New  England  and  the  Middle  States,  and  forms  a 
valuable  clement  of  the  hay  of  tide- 
water marshes. 

No.  213.  Redfieldiaflezuoaa  (Thurb.) 
Vasey.    Red  field's- grass.    (Fig.  77.) 

A  stout,  native  perennial,  18  inches  to 
4  feet  high,  with  long,  narrow 
leaves  and  diffusely  spreading  pan- 
icles, growing  in  the  sandy  districts 
of  Nebraska,  Colorado,  and  Kan- 
sas. It  has  deeply  penetrating 
and  widely  spreading  underground 
stems  or  rhizomes,  making  it  a  val- 
uable species  for  binding  drifting 
sands.  It  is  a  characteristic  grass 
of  the  sand  hills  of  central  Nebras- 
ka, growing  in  the  drifting  sands 
and  ^'blow-outs,''  and  is  a  conspic- 
uous and  almost  the  only  grass 
found  on  the  sand  dunes  south  of 
the  Arkansas  River,  near  Garden 
City,  Kans. 

No.  214.  Sacchartim  ciliare  Anderss. 

A  tall,  handsome  grass  of  India,  with 
smooth  stems,   8  to  10  feet  high, 
long  leaves,  and  large,  showy  pani- 
cles of  silky-hairy  tloweis.     Used 
in    the    manufacture    of   matting, 
rope,  and  paper,  and  for  thatching.     The  stems  are  made  into  sieves,  screens, 
and  baskets.     The  thicker  portion  of  the  stems  is  used  for  lining  wells,  and 
in  making  chairs  and  couches.     The  leaves  are  sometimes  used  for  fodder, 
and  when  young  the  grass  is  grazed  by  cat:  le. 

No.  215.  Sacchamm  ofElcinarum  L.     Sugar  Cane. 

A  stout  grass  with  many-jointed  stems,  8  to  15  feet  high,  broad  leaves,  3  to  4  feet 
long,  and  long  (16  to  32  inches),  pyramidal  panicles.  Native  country  unknown, 
but  sparingly  spontaneous  in  the  South  Sea  Islands,  where  it  blossoms  freely. 
Cultivated  in  all  tropical  coimiries.  Propagated  chiefly  by  cuttings  of  the 
stems.  There  are  many  varieties,  distinguished  chiefly  by  the  color  and  height 
of  stem.  The  leaves  are  sometimes  used  for  fodder,  and,  to  a  limited  extent,  also 
in  paper  making.  The  cane  is  cultivated,  however,  for  its  sweet  juice,  which 
yields  from  12  to  20  per  cent  sugar.  i:n<ler  favorable  circumstances  an  acre  of 
ground  will  produce  about  20  tons  of  cane.  In  this  country  the  production 
of  cane  sugar  on  a  commercial  scale  is  practicallv  limited  to  the  States  of  Loui- 
4393— No.  14 5 


Flo.  77.— Rfdfleld's-graHs  (Rfftfieldia  Jfexuosa). 
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tiiana  and  Texas.  The  sugar  production  in  Louisiana  in  1889  was  292,124,050 
pounds.  The  world's  production  of  cane  sugar  was  then  about  3,000,000  tons, 
more  than  one-third  of  which  was  produced  by  the  West  Indies.  Molasses  is 
a  product  of  sugar  cane  (the  uncrystallizable  sugar),  and  rum  is  made  from 
molasses.  Refuse  cane,  from  which  the  juice  has  been  expressed,  yields  a 
strong  fiber,  and  in  parts  of  India  is  used  for  torches,  etc. 

ITo.  216.  Savastana  odorata  (Linn.)  Scribn.     Vanilla-grass.     (Fig.  78.) 

A  rather  slender,  sweet-scented  perennial,  1  to  2  feet  high,  with  short  culm  leaves 

and  brownish  panicles.  Moist  meadows  and  mountains  of  the  Northeastern  States, 

extending  westward  to  Oregon.    This  grass,  remarkable  for  its  fraji^ance,  has 

long,  creeping  rhizomes,  from  which  spring  the  dowering  culms  and  numerous 


Fio.    78.  —  Yanilla-grass    {Sava- 
stana odorata). 


Fio.  79.— Cordgnws 
{Spartina  eyncm- 
roides) . 


Fio.   80.  — Fox-graM 
(Spartina  patens). 


long-leafed  sterile  or  dowerless  shoots.  These  long  leaves  are  woven  into  small 
mats  and  boxes  by  the  Indians,  and  find  a  ready  market  because  of  the  sweet 
odor,  which  they  retain  for  a  long  time.  This  odor  resembles  that  of  sweet 
vernal  grass,  but  is  more  powerful,  especially  when  this  grass  is  dry.  In  some 
European  countries  it  is  believed  to  have  a  tendency  to  induce  sleep,  aud 
bunches  of  it  are  hung  over  beds  for  this  purpose.  It  makes  a  good  turf,  but  is 
of  little  value  for  forage.  In  the  Northwest  Vanilla- grass  is  generally  called 
Sweet-grass. 

No.  217.  Secale  cereale  Linn.     Rye. 

An  annual,  4  to  6  feet  high,  with  flat  leaves  and  a  terminal,  somewhat  flattened, 
bearded  si)ike  4  to  6  inches  long.  The  rye  crop  of  the  United  States  in  1895 
was  27,210,070  bushels,  nearly  half  of  which  was  produced  in  the  States  of 
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PennsylvaDia,  New  York,  and  Wisconsin.    Rye  is  more  largely  cultivated  in 
ct^ntral  and  northern  Europe  than  in  America;  the  grain  is  there  very  largely 
used  for  making  bread.    It  is  comparatively  little  used  in  this  country  for  that 
purpose,  being  chietiy  employed  in  the  manufacture  of  malt  and  spirituous 
liquors.    The  straw,  which  is  longer  than  that  of  other  grains,  and  more  uniform 
in  size  throughout,  is  employed  in  the  making  of  a  great  variety  of  articles, 
such  as  paper,  hats,  bonnets,  mats,  slipperH,  toys,  and  fancy  articles.    Rye 
straw  is  little  valued  for  fodder,  but  when  green  it  is  esteemed  as  a  forage  plant, 
and  is  sometimes  sown  for  this  purpose  in  the  Southern  States,  cattle  being 
allowed  to  graz$  on  it  during  the  fall  and  winter  months.     For  winter  graz- 
ing it  should  be  sown  upon  well-prepared  land  early  in 
Augnst,  when  it  will  be  ready  to  pasture  or  to  cut  green 
in  the  latter  part  of  October,  and  may  be  grazed  through- 
out the  winter  months. 

No.  218.   Spartina  cynoauroidea  (Linn.)   Willd.     Cord- 
grass.    (Fig.  79.) 

Stout,  with  erect,  simple  stems  2  to  9  feet  high,  flat  and 
long-pointed  leaves,  and  numer(»us  erect  or  spreading 
spikes  2  to  5  inches  long.  This  is  a  native,  common 
along  our  ocean  and  lake  shores,  borders  of  rivers,  etc., 
ranging  from  Maine  to  the  Carolinas,  and  westward  to 
the  Pacific.  It  makes  a  fair  but  rather  coarse  hay  when 
cut  early,  and  has  been  successfully  employed  in  the 
manufacture  of  twine  and  paper.  The  strong,  creep- 
ing, scaly  rootstocks  of  this  grass  adapt  it  for  binding 
loose  sands  and  river  banks,  and  in  the  West  it  is  used 
for  thatch. 

No.  219.  Spartina  patens  (Ait.)  Muhl.  Fox-grass.  (Fig.80.) 
A  rather  slender  species,  1  to  2  (rarely  3  to  4)  feet  high, 

with  two  to  four  slender,  erect,  or   widely  spreading 

spikes.    This  is  common  upon  the  salt  marshes,  and  is 

one  of  the  most  valued  species  which  go  to  form  the 

salt  hay  that  these  marshes  produce.    It  ranges  from 

Maine  southward  to  Florida  and  along  the  Gulf  coast  to 

Texas.    It  is  useful  for  packing  glassware,  crockery, 

etc.,  and  in  the  larger  towns  along  the  coast  is  much 

used  for  this  purpose.    Fox-grass  and  Biack-jB^rass  («/iin- 

cutt  gerardi)  are  regarded  as  the  best  of  the  grasses  of  the 

Bait  marshes  for  the  production  of  hay,  and  chemical 

analyses  have  proved  the  correctness  of  this  opinion.      *'";  81-— C  reek-sedge 

Salt  hay,  composed  chiefly  of  these  grasses,  at  average 

market  prices  is  decidedly  cheaper  than  timothy  hay. 

No.  220.  Spartina  atricta  maritima  (Walt.)  Scribn.  Creek- sedge.  (Fig.  81.) 
An  erect  and  often  stout  salt  marsh  grass,  with  flajb  leaves,  and  few  to  many  erect 
spikes.  It  varies  a  good  deal  in  size,  the  larger  form  attaining  a  height  of  5  to  8 
feet.  It  gi-ows  along  the  ditches  and  creeks  of  the  marshes,  and  is  conspicuous  by 
its  size  and  long,  shining  leaves,  which  are  of  a  deep  green  color.  Smaller  forms 
are  found  over  the  marshes  away  from  the  ditches,  and  these  often  are  of  a  pale- 
green  tint,  with  comparatively  short  and  shining  leaves.  All  the  forms  are 
somewhat  succulent  and  have  a  rank  odor,  which  is  imparted  to  the  milk  and 
butter  of  cows  feCiling  upon  them.  The  species  is  of  little  value  for  fodder,  but 
makes  excellent  thatch,  and  is  used  to  some  extent  for  litter  and  mulching. 
This  is  a  characteristic  grass  of  tlie  salt  marshes,  and  is  found  along  both  the 
Atlantic  and  Pacific  coasts  of  our  country  and  on  the  shores  of  Europe. 

No.  221.  Spinifez  hirsutus  Labill.     Spiny  Rolling-gniss.     (Fig.  82.) 

A  sand  binder  of  the  coasts  of  Australia,  New  Zealand,  and  Tasmania.     It  has  stout. 


{iipartina  ttricta  mari- 
tima} 
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creeping  stems,  rooting  at  tbe  joiniB,  anil  sending  up  coarse,  leafy  tufts.  The 
whole  plant  is  clothed  with  soft  hairs.  The  male  and  female  liowers  are  borne 
on  separate  plants,  the  latter  in  globular  headn,  which  fall  off  at  maturity. and 
are  driven  over  the  sands  by  the  winds,  dropping  their  seeds  as  they  roll  along, 
or  are  carried  about  by  the  waves  and  deposited  on  newly  formed  sand  bars, 
there  to  continue  the  embanking  process.  It  has  no  value  for  forage,  but  in 
New  South  Wales  is  regarded  a  most  useful  grass  for  fixing  drift  sands  when 
encroaching  upon  valuable  lands.    It  is  readily  propagated  by  cuttings  or  joints 

of  the  stems,  is  of 
comparatively  quick 
growth,  and  is  very 
I>ersistent  when  once 
established.  It  would 
doubtless  he  of  some 
value  on  our  own  South 
ern  and  Califomian 
coasts  as  a  sand  binder. 

No.  222.  Sporobolua  ai- 
roides  Terr.  Alkali  Sac- 
caton.  (Fig.  83.; 
A  stout  rather  coarse  and 
rigid  grass,  growing  on 
tussocks  in  sandy  and 
more  or  less  alkaline  or 
saline  soils  along  rivers 
and  streams,  ranging 
from  Montana  south- 
ward to  Texas  and 
westward  to  Califor- 
nia. It  has  a  widely 
spreading  panicle, 
more  open  than  sacca- 
ton,  and  the  grass 
rarely  exceeds  2  feet  in 
height.  In  some  places 
in  Nevada,  Utah,  and 
New  Mexico  it  occnrs 
abundantly,  and  yields 
a  coarso  fodder,  which 
is  eaten  by  stock  when 
more  tender  grasses 
are  not  available. 

No.  223.  Sporobolua  aa- 
pexifoliuB  (Nee  8  and 
Mey . ) "  Thurb.  Fine-top 
Salt-grass. 
A  low,  somewhat  creeping 
grass,  6  to  15  inches  high,  with  numerous  short,  spreading,  acute  leaves,  and  an 
expanded  capillary  panicle  3  to  5  inches  long.  It  grows  on  alkaline  plains  from 
Texas  northwest  to  British  Columbia,  iu  similar  situations  as  IHstichlis  apicaia, 
and  like  that  species  often  forms  a  dense,  continuous  turf.  It  grows  well  on 
strongly  alkaline  soil,  and  may  prove  valuable  for  propagation  on  such  lands. 

No.  224.  Sporobolua  cryptandrus  (Torr.)  A.  Gray.     Dropseed. 
A  strongly  rooted  perennial,  2  to  3  feet  high,  with  usually  narrow,  rather  densely 
flowered  panicles,  which  are  generally  partially  inclosed  within  the  upper  leaf- 


Fio.  82. — Spiny  Rolling-jfrasa  (.*»;> »»ii/<'j;  hirsutv^) :  a,  male  inflores- 
cence; b,  feiualo  iutioresceiice ;  a',  mule  spikelet:  b',  female 
Hpikelet. 
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shenth.  Common  on  the  Western  plains  and  in  the  Rocky  Monntain  region.  It 
is  a  tender  speciea,  apparently  well  liked  by  stock,  and  where  it  occurs  aUun- 
dantly  is  very  generally  regarded  as  an  important  forage  plant.  In  northern 
central  Kansas  it  is  spoken  of  as  one  of  the  best  early  grasses,  and  the  same  is 
said  of  it  in  Yonng  Connty,  Texas. 

No.  225.  Sporobolus  indicus  (Linn.)  R.  Br.  Smnt-grass.  (Fig. 84.) 
A  tnfted,  wiry,  erect  perennial,  1  to  3  feet  high,  with  narrow,  densely  flowered, 
spike-like  panicles  4  to  12  inches  long.  Thin  griiss  is  widely  distributed  through- 
out the  warmer  temperate  regions  of  the  world,  and  has  become  quite  common 
in  many  parts  of  the  Southern  States,  growing  in  scattered  tufts  or  patches 
about  dwellings  and  in  dry,  open  fields.  As  the  season  advances,  the  long,  slen- 
der panicles  often  become  overgrown  by  fungus,  so  that  they  appear  as  if 


Fig.  83.- 


-  Alkali  Saccaton   (Sporobolus 
airoidet). 


Fig.  84.— Siuut-grasa  {Sporobolus  tn- 

(HCU4). 


attacked  by  smut ;  hence  the  common  name  *'  Smut-grass."  By  some  it  is  looked 
upon  as  valuable  for  forage,  but  the  stems  soon  become  too  tough  and  wiry  to 
be  readily  eaten  by  stock,  and  in  fields  where  this  grass  occurs  it  is  usually 
avoide<l  by  cattle  when  other  food  can  be  had. 

No.  226.  Sporobolus  junceua  (Michx.)  Kunth.    Rush-grass. 

Common  in  the  dry,  pine-barren  regions  of  thtj  Southeastern  States.  It  grows  to  the 
height  of  18  inches  to  2  feet,  and  is  of  little  or  no  agricultural  value.  This  and 
Ai-Utida  stncta  are  known  throughout  the  South  as  '^  Wire-grass." 

No.  227.  Sporobolus  orientalis  Kth.    Usar-grass. 

A  wiry,  creeping  perennial,  with  rather  short,  rigid  leaves  and  diffuse  panicles.  It 
is  a  native  of  India,  growing  upon  saline  soils,  often  constituting  the  entire  veg- 
etation of  the  extensive  '*usar"  tracts  of  northern  India.     A  valuable  grass  for 
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alkaline  or  saline  soils,  yielding  a  liberal  supply  of  fodder  where  other  plants  are 
unable  to  exist. 

No.  228.  Sporobolus  wrightii  Munro.    Saccaton.     (Fig.  85.) 

A  stout,  erect  perennial,  4  to  8  feet  high,  with  long,  narrow  leaves  and  a  slightly 
spreading  panicle  12  to  36  inches  long.  It  grows  in  great  clumps,  producing  a 
large  quantity  of  coarse,  tough  stems  and  leaves,  which,  however,  in  the  regions 
where  this  gniss  is  native — Arizona  and  New  Mexico— yield  a  hay  which  is 
valued  for  horses  and  mules.  As  a  hardy  x^erennial  for  saline  bottoms  subject 
to  flooding  or  incapable  of  cultivation,  this  sjiecies  deserves  notice.  The  Indians 
and  Mexicans  of  Arizona  .and  Lower  California  call  all  hay  grasses '^zacate/' 
wlthoat  any  distinction  between  the  species. 

No.  229.  Stenotaphnun  dimidiatum  (Linn.) 
Brongn.     St.  Augustine-grass.   (Fig.  86.) 

This  grass  has  a  wide  distribution,  being  found  in 
the  tropical  and  warmer  temperate  regions  of 
both  the  Old  and  New  World.  In  New  South 
Wales  it  is  known  as  Buffalo-grass,  and  in 
Jamaica  it  is  called  Pimento-grass.  It  grows 
upon  every  variety  of  soil,  from  the  apparently 
sterile  sand  dunes  to  heavy  clays,  but  is  rarely 
found  far  away  from  the  coast.  The  flattene<l 
stems  emit  fibrous  roots  at  every  joint,  where 
they  also  readily  separate,  each  piece  becoming 
a  new  center  of  growth.  The  leaves  are  flat  or 
simply  folded,  blunt  or  obtuse  at  the  apex, 
nearly  one- fourth  of  an  inch  broad  and  4  to  10 
inches  long.  The  flowering  stems  grow  to  the 
height  of  6  inches  to  a  foot  or  more.  St.  Au- 
gustiue-grass  grows  along  our  ocean  shores  as 
far  north  as  South  Carolina,  and  is  extensively 
used  for  lawns  in  Charleston,  S.  C,  and  cities 
in  the  South  near  the  coast.  It  is  useful  for 
holding  sloping  embankments,  especially  those 
subject  to  wash.  It  is  propagated  by  cuttings 
or  sets,  and  quickly  covers  the  most  sandy  yards 
with  a  deuse,  carpet  like  growth.  In  South 
America  the  creeping  stems  are  employed  in 
medicine  as  a  diuretic.    This  is  the  Buflalo-grass 

^  „  of  Australia,  and  other  local  names  in  this  coun- 

FiQ.    85.  — Saccaton   (Sporobolus  ^  >,.     .  •.    -«.       i     ^         -r 

wriahHi),  *^y  ^^^  Mission-grass  and  Charleston  Lawn- 

grass. 

No.  230.  Stipa  comata  Trin.  &  Kupr.    Needle-and-Thread. 

This  is  one  of  the  bunch  grasses  common  in  the  Rdcky  Mountain  region,  growing 
on  the  dry  mesas  and  foothills.  It  is  a  rather  stout,  leafy  perennial,  1  to  3  feet 
high,  with  a  panicle  usually  partly  iuclosed  in  the  upper  leaf  sheath;  the  slen- 
der awns  of  the  spikelets  are  4  to  6  inches  long  and  flexuose.  This  graAS  has 
some  value,  affording  forage  of  good  quality  in  the  regions  where  it  grows 
abundantly.    In  Dakota,  Wyoming,  etc.,  it  is  valued  as  a  hay  graas. 

No.  231.  Stipa  elegantissima  Labi  11. 

A  native  of  Australia,  with  erect,  branching  stems  2  to  3  feet  high,  narrow  leaves 
and  loose  panicles  6  to  8  inches  long.  The  axis  and  long,  thread-like  bi-anches  of 
the  panicle  are  elegautly  plumose  with  flue,  spreading  hairs,  rendering  it 
highly  ornamental.     Cultivated  in  gardens. 
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No.  232.  Stipa  lencotricha  Trin.  &  Rnpr.     Bearded  Me^qnite. 

An  erect  perennial ^  1  to  3  feet  high,  with  very  narrow  leaves  and  a  loose  panicle 
with  a  few  long-awned  spikelets.  One  of  the  best  native  hay  grasses  of  oentnil 
and  soathem  Texas. 

No.  233.  Stipa  pennata  Linn.     Feather-grass. 

A  native  of  soathem  Europe,  1  to  2  feet  high,  growing  in  drj-,  open  ground,  nnd 
often  cultivate*!  in  gardens  as  an  ornamental,  the  very  long,  slender  awns  being 
clothed  with  spreading,  silky  hairs,  presenting  a  very  graceful  plume-like 
appearance.  A  variety  of  this  graHs  (Stipa pennata  neo-mexicana)  grows  wild  in 
the  mountain  regions  of  western  Texas  and  Arizona.  It  is  an  elegant  form  of 
the  species,  growing  in  clumps  6  to  12  inches  in  di- 
ameter, and  is  deserving  the  attention  of  the  florist. 

No.  234.  Stipa  setigera  Presl.    Bear-grass. 

A  native  of  California,  extending  northward  to  Oregon 
and  eastward  through  New  Mexico  and  Arizona  to 
Texas.  It  is  common  on  the  coast  ranges  and  on 
the  foothills  of  the  Sierra  Nevada,  where  it  is  re- 
garded as  one  of  the  most  valuable  of  the  native 
bnnch  grasses. 

No.  235.  Stipa  apartea  Trin.    Porcupine- grass. 

Rather  stout,  18  inches  to  3  feet  high,  with  long  leaves 
and  few-flowered  panicles.  The  stout  and  twisted 
awns  are  3  to  6  inches  long,  and  at  the  base 
of  the  flowering  glume  is  a  long  and  very  sharp- 
pointed  callus.  When  mature,  the  awned  flowering 
glnmes  soon  fall  off,  leaving  the  large,  pale,  straw- 
colored,  persistent  empty  glumes,  which  impart  to 
the  panicle  a  characteristic  oat-liko  appearance. 
The  awns,  when  dry,  are  bent  and  very  strongly 
twisted,  but  when  moistened  they  gradually  untwist, 
a  character  which  enables  the  seeds  to  bury  them- 
selves in  the  ground,  this  being  possible  on  account 
of  the  very  sharp  callus  at  the  base  of  the  fruiting 
glume.  The  same  character  also  renders  the  seeds 
of  this  grass  dangerous  to  sheep,  as  they  readily 
become  attached  to  the  wool,  and  may  penetrate  the 
flesh  of  the  animal,  causing  serious  injury.  Aside 
from  this  danger  of  afi*ecting  the  quality  of  the 
wool,  and  possibly  the  life  of  the  sheep,  this  grass 
may  be  considered  a  good  forage  plant,  as  it  makes  a  very  good  hay,  although 
somewhat  coarse.  It  is  particularly  common  in  the  prairie  regions  of  Iowa, 
Nebraska,. South  Dakota,  and  Minnesota,  extending  westward  to  the  Rocky 
Mountains,  where  it  frequently  occurs  upon  the  dry  foothills  and  bench  lands. 
This  is  the  Bnflalo-grass  of  the  Saskatchewan  region.  In  some  localities  it  is 
known  as  Needle-grass,  but  that  name  is  reserved  for  Arisiida  fasdculaia.  It  i« 
also  known  as  "wild  oats"  in  North  Dakota. 

No.  236.  Stipa  tenacissima  Linn.    Esparto. 

A  native  of  the  sandy  regions  of  southwestern  Europe  and  northern  Africa.  It  is  a 
tall  perennial,  with  long,  stifl",  and  very  tough  leaves,  from  which  ropes,  baskets, 
mats,  hats,  and  other  articles  are  woven.  The  leaves  are  employed  largely  in 
England  and  this  country  in  the  manufacture  of  paper,  for  which  purpose  this 
grass  is  superior  to  straw.  It  is  one  of  the  most  important  articles  of  export 
from  Algeria,  and  from  northern  Africa  and  Spain  more  than  2,000  tons  of  Esparto 
are  exported  to  Great  Britain  annually.  '*  Ten  tons  of  dry  Esparto,  worth  from 
$18  to  $25  per  ton,  can  be  obtained  from  an  acre  under  favorable  circumstances.'^ 


Fig.  86.— St.  AngnstinegrMS 
{Stfnotaphrvm  dimidiatum). 
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The  grass  will  grow  on  almost  aDy  kind  of  soil,  from  that  which  is  poor  aud 
sandy  or  gravelly  to  heavy  calcareous  and  clayey  soils.  It  thrives  in  the  dry 
and  hot  climates  of  northern  Africa,,  where  many  millions  of  acres  are  covered 
almost  exclusively  with  it.  This  grass  is  extensively  cultivated  in  the  south  of 
France,  and  possibly  its  introduction  into  some  of  our  Southwestern  districts 
may  render  profitable,  regions  now  practically  worthless.  It  may  be  propagated 
by  seeds  or  by  divisions  of  the  root.  The  latter  is  the  more  common  method. 
This  and  Lygeum  sparium  constitute  the  Esparto  of  commerce. 

No.  237.  Stipa  vaseyi  Scribn.     Sleepy-grass. 

A  stout  bunch-grass  3  to  5  feet  high,  which  grows  in  the  Rocky  Mountains  at  an 
altitude  of  from  5,000  to  6,000  feet.  This  grass,  although  producing  a  large  bulk 
of  stems  aud  leaves,  is  regarded  with  suspicion  by  stockmen.     It  is  said  that 

when  this  grass  is  eaten  in  a  fresh  state  by 
horses  it  has  a  narcotic  or  poisonous  eft'ect, 
causing  the  animals  to  become  crazed  or 
''locoed,"  its  action  thus  resembling  that  of 
the  di'adly  loco  weed  (Astriigalus  moUissimut). 
Hay  ma<le  from  this  graas  does  not  appar- 
ently possess  any  poisonous  qualities. 

No.  238.  Stipa  viridula  Trin.  Feather  Bunch- 
grass.     (Fig.  87.) 

A  rather  slender  grass,  1  to  3  feet  high,  growing 
in  the  Rocky  Mountain  region  and  on  the 
foothills  and  mesas,  from  British  Columbia 
southward  to  Mexico  and  westward  to  the 
coast  On  good  land,  under  irrigation,  this 
grass  attains  the  height  of  3  feet  or  mure, 
and  is  by  far  the  most  valuable  of  the  Stipas 
for  hay.  The  leafy  culms  are  terminated  by 
a  narrow,  many-flowered  panicle  of  compar- 
atively small  and  rather  short-awned  spiko- 
lets.  The  seed  may  be  easily  gathered.  The 
callus  at  the  base  of  the  fruiting  glunie  is 
short  and  barely  pointed  and  not  prodnced 
into  a  long,  very  sharp,  spnr-like  extension, 
as  in  Porcupine-grass. 

-No.  239.  Thnarea  sarmentosa  Pers. 

Fio.  87.-Featber  Bunch-grass  (Stipa     ^  ^^^^^  extensively  creeping  grass,  rooting  at  the 

viridula).  joints,  with   ascending  flowering  branches, 

short  leaves,  and  slender  spikes  about  an  inch 

long.     A  native  of  Ceylon,  northern  Australia,  etc.,  growing  on  the  sands  of 

the  coast.     It  is  a  tender  grass,  aud  may  be  usel^ul  in  binding  coast  sands  in 

tropical  countries  or  in  the  formation  of  lawns. 

No.  240.  Trlchloris  blanohardiana  Scribn. 

A  i)erennial,  1^  to  3  feet  high,  with  flat  leaves,  and  six  to  eighteen  slender,  bearded 
spikes,  which  are  2  to  5  inches  long,  digitate  or  fasciculate  at  the  apex  of  the 
culm.  It  has  long  been  known  to  florists  under  the  name  of  Chloropsis  blanch- 
ardianaj  and  is  esteemed  as  an  ornamental  grass,  its  attractive  appearance  mak- 
ing it  worthy  of  attention.  It  grows  in  Arizona  and  Mexico,  extending  into 
South  America. 

No.  241.  Tricholaena  rosea  Nees.  . 

A  South  African  annual  (?),  with  diffusely  branching  stems  2  to  4  fe^t  high.  The 
spikelets  are  in  loose  panich-s,  and  clothed  with  reddish,  silky  hairs.    It  pre- 
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sents  a  pleasing  appearaiire  when  id  rtower,  and  tbe  panicles  are  valued  for  dry 
boaquets.  It  has  recently  received  some  attention  by  agriculturists  on  account 
of  its  very  vigorous  rapid  growth  and  productiveness.  Experiments  made  in 
this  oonntry  and  elsewhere  indicates  that  it  possesses  much  value  as  a  meadow 
or  hay  grass  in  mild  climates.  Three  hundred  stems  have  been  counted  on  a 
single  plant.  These  stems  take  root  wherever  they  touch  the  ground,  nnd  an 
acre  has  been  calculated  to  yield  30  tons  of  green  fodder  in  the  rich  valleys  of 
the  Macleay  River,  New  South  Wales.     It  is  easily  propagated  by  seed. 

No.  242.  Triodia  exigua  Kirk. 

A  little  alpine  grass,  endemic  in  New  Zealand.  It  forms  even  plots  of  turf,  often 
many  square  yards  in  extent;  the  leaves  are  firm,  short,  and  shining;  the  com- 
pact growth  of  the  turf  or  sward  prevents  the  encroach- 
ment of  other  grasses  or  weeds.  It  is  particularly  to  be 
recommended  for  croquet  lawns,  never  requiring  mowing 
(Kirk).  In  the  mountain  regions  of  the  West  are  sev- 
eral of  these  small  turf- forming  grasses,  which  would, 
if  caltivated,  make  excellent  carpet-like  lawns  in  the 
region  of  the  Northern  and  Middle  States. 

No.  243.  Triodia  seslerioides  (Michx.)  Henth.     P^all  Red- 

top. 
A  Kt<»ut,  erect,  native  perennial,  3  to  5  feet  high,  with  long, 
flat  leaves  and  an  ample,  spreading,  usually  x>urple  pan- 
icle 6  to  12  inches  long,  growing  in  dry  or  sandy  fields 
from  southern  New  York  southward  and  westward  to 
Missouri,  blooming  in  August  and  September.  It  is  a 
striking  grass,  and  often  covers  considerable  areas,  but 
IS  apparently  not  liked  by  stock,  and  is  not  recognized 
as  possessing  any  agricultural  value. 

No.   244.  Tripsacnm    dactyloides    Linn.      (iama-grass. 

(Fig.  88.) 
A  tall,  coarse  perennial,  3  to  8  feet  high,  growing  in  large 

tufts,   and   producing   a  great   mass   of   broad   leaves, 

which  when  young  and  succulent  are  eaten  with  avidity 

by  all  kinds  of  stock.    When  abundant  it  aft'ords  a  large 

amount  of  natural  forage,  and  is  valuable  to  this  extent. 

It  has  very  strong,  creeping  rootstocks,  and  the  quan- 
tity of  forage  produced  is  large  and  of  excellent  quality. 

Th*e  grass  may  be  deserving  of  cultivation  for  forage     ^'"-  s-^-Gftma. grass 

nnder  certain  conditions,  and  it  makes  an  interesting 

and  attractive  plant  for  lawn  decoration  or  the  garden.     A  rich  and  rather 

moist  soil  is  best  suited  to  it. 

N J.  245.  Trisetum  pratense  Pers.  Yellow  Oat-grass. 

A  rather  slender,  loosely  tufted  perennial,  growing  to  the  height  of  2  feet.  It  is  a 
native  of  Europe,  northern  Africa,  and  western  Asia.  It  occurs  along  roadsides, 
in  open  fields,  and  on  grassy  mountain  slopes,  where  its  ])reseuce  is  said  to  indi- 
cate land  of  good  quality.  In  Europe,  Yellow  Oat-grass  is  classed  with  the  best 
fodder  plants  and  is  highly  valued  for  temporary,  but  more  particularly  for  per- 
manent pa.stures.  It  can  be  grown  on  almost  every  variety  of  soil,  is  fairly  pro- 
ductive, and  is  readily  eaten  by  stock.  This  ^rass  has  a  record  of  yielding  on 
clayey  loam  soils  8,167  pounds  green  grass,  2,8r^8  of  hay,  and  1,083  of  aftermath 
per  acre.  In  this  country  it  has  received  little  attention.  It  is  quoted  in  New 
York  seed  catalogues,  the  price  ranging  from  $70  to  $115  per  100  pounds.  Sown 
only  in  mixtures. 
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No.  246.  Triticam  aestivuin  Linn.    Wheat. 

Wheat  in  its  many  varieties  is  one  of  the  most  important  of  the  true  grasses.  It  is 
one  of  the  oldest  of  the  cultivated  cereals,  the  grains  having  been  found  in  very 
ancient  Egyptian  monuments,  dating  back  to  2,500  or  3,000  B.  C.  The  numerous 
varieties  are  distinguished  by  the  firmness  of  the  axis  of  the  spike  (continuous), 
or  its  brittleness  (articulated);  by  the  presence  or  absence  of  awns  or  beard;  by 
the  color  of  the  chaff,  and  color  and  size  of  the  grain.  Triticam  cfitivum  speliam, 
of  which  there  are  a  number  of  sub  varieties,  is  one  of  the  oldest  grains,  and  was 
everywhere  cultivated  throughout  the  Roman  Empire,  forming  the  chief  grain 
of  Egypt  and  Greece.  It  is  still  grown  to  some  extent  in  parts  of  Europe,  notably 
in  northern  Spain  and  southern  Germany.  In  1895  the  wheat  crop  of  the  United 
States  was  placed  at  467,102,947  bushels,  while  the  wheat  crop  of  the  world  is 

estimated  at  2,400,000,000  bushels.  For  a 
discussion  of  the  classification  of  the  vari- 
eties of  wheat,  see  Hackers  True  Grasses 
(English  translation),  and  the  Fourth 
Annual  Report  of  the  New  York  Agricul- 
tural Experiment  Station,  1885. 

No.  247.  Triticam  polonlcum  Linn.    Wild- 
goose  Wheat. 
A  very  striking  species  or  variety  of  wheat, 
with  large,  compressed,  and  usually  bluish- 
green  spikes  or  heads.    The  native  coun- 
try of  this  Triticum  is  not  known,  but  it 
probably  originated  in  Spain,  where  it  is 
now  cultivated  to  a  considerable  extent. 
It  is  also  cultivated  more  or  less  in  Italy 
and  Abyssinia.    The  long  and  slender  fruit 
resembles  rye;  but  is  on  the  whole  larger. 
It  has  sometimes  been  advertised  by  seed 
dealers  and  sold  to  farmers  under  the  name 
of  Giant  Rye.    It  is  in fer ior  to  many  other 
varieties,  for,  although  the  heads  present 
a  fine  appearance,  the  production  of  ker- 
nels is  small;  consequently  the  yield  of 
grain  is  light. 
No.   248.    Uniola  latifolia  Michx.     Broad- 
leafed  Spike-grass.     (Fig.  89.) 
Erect,   with  rather  stout,  leafy  stems  2  to  4 
Fig.  89.-Broad-leafed  Spike-grass  {rniola  ^'©et  high,  and  drooping  panicles  of  large, 

lati/olia).  fiat  spikelets.    The  leaves  are  broad  and 

widely  spreading,  and  these,  together 
with  the  graceful,  nodding,  open  panicles,  render  it  pleasing  in  appearance  and 
worthy  of  cultivation  for  ornament.  It  has  very  strong,  creeping  roots,  and  is 
found  chiefiy  along  streams  and  thicket  borders  from  Pennsylvania  southward 
and  westward  to  Illinois.     A  grass  of  little  or  no  agricultural  value. 

No.  249.  Uniola  paniculata  Linn.     Seaside  Oats. 

A  native,  with  stout,  erect  stems  3  to  5  feet  high,  long,  rigid  leaves,  and  showy  nod- 
ding panicles  of  broad,  pale  straw-colored  spikelets.  The  panicles  are  gathered 
for  dry  bouquets,  and  are  often  seen  in  our  markets,  along  with  the  plumes  of 
Pampas-grass.  It  grows  in  the  drifting  sands  along  the  seashore,  Just  above 
high  tide,  from  Virginia  southward  to  Florida,  and  along  the  Gulf  Coast  west- 
ward to  Texas.  It  is  an  excellent  sand  binder,  its  root  stocks  being  very  strong 
and  penetrating  deeply  into  the  soil,  much  like  those  of  Beach  or  Marram  grass, 
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of  which  it  18  a  soiitheru  analogue.  The  leaves  are  sometimes  cropped  by 
cattle,  Imt  the  grass  is  too  tough  and  dry  to  be  of  auy  importauce  as  a  forage 
plant.  Uniola  cotideit$ata  of  similar  habit  of  growth,  but  with  more  densely 
flowered  panicles,  is  found  in  the  sands  along  the  coast  of  Lower  California. 

No.  250.  Zea  mays  Linn.    Indian  Corn  or  Maize. 

One  of  the  most  valned  of  the  cultivated  cereals.    The  many  varieties  which  have 
originateil  in  cultivation  have  been  variously  classified.    They  differ  much  in 
size,  in  the  form,  size,  color,  and  hardiness  of  the  grain,  and  in  the  time  required 
for  ripening.     Husk  Maize,  in  which  the  kernels  are  separately  enveloped  in 
broad,  herbaceous  glumes,  may  approach  the  native  fonu,  which  doubtless  had 
its  origin  in  tropical  America.     Mais  de  coffote,  regarded  by  some  as  a  distinct 
species,  is  said  to  grow  wild  in  some  patts  of  Mexico.     The  stems  of  this  variety 
are  branched  above,  and  the  numerous  small 
ears  are  borne  in  the  upper  leaf  axils  all  along 
the  branches.    The  kernels  are  ronuded  and  de- 
pressed, or  conical  wiih   a  rather  acute  apex 
pointing  forward  in  two  opposite  rows,  or  irreg- 
alarly  arranged  in  four  to  si^rows.    Aside  from 
its  great  value  as  a  cereal,  ordinary  field  com 
is  the  best  of  the  anuual  forage  plants  for  soil- 
ing, and  is  also  valued  and  used  by  many  farm- 
ers for  ensilage,  being  cut  for  this  purpose  when 
the  kernels  commence  to    glaze.    Among  the 
many  uses  of  com  may  be  mentioned  that  of 
making  cakes  and  corn  bread,  mush   or  hasty 
pudding,  which  is  boiled  com  meal,  a  very  com- 
mon dish  in  New  England;  mixed  with  rye  and 
wheat  flour  the  corn  meal  is  used  in   making 
"brown  bread";  green  com,  boiled  or  roasted, 
is  very  largely  eaten  in  its  season,  and  canned 
corn  is  an  important  article  of  food;  pickled 
green  com  also  is  a  favorite  dish  with  many; 
hulled  com,  or  hominy,  prepared  by  ipakiug  the 
ripe  grain  in  lye  for  a  certain  length  of  time  and 
then  removing  the  hulls  or  covering  of  the  ker- 
nels, is  a  favorite  dish  in  New  England ;  popped 
com,  obtained  by  shaking  the  shelled  corn  of 
certain  varieties  in  a  suitable  dish  over  live 
coals  or  a  hot  stove,  is  a  luxury  with  children, 

and  mixed  with  sugar  or  sirup  is  made  into  corn        ^^^    90.-Wlld   Rice   (Zizania 
balls  and  various  kinds  of  candy;  com  and  com  aauatiea). 

meal  are  largely  fed  to  farm  stock  in  this  coun- 
try, particularly  to  cattle  and  hogs;  alcoholic  liquors  in  immense  quantities  are 
distilled  from  the  grain ;  corn  husks  (the  leaves  covering  the  ears)  are  used  in 
making  paper,  in  upholstery,  and  for  filling  mattresses.  The  total  corn  crop 
of  the  United  States  for  the  year  1895  was  2,151,138,580  bushels,  valued  at 
$544,985,534.  The  largest  crop  of  any  one  State  for  that  year  was  produced  by 
Iowa,  and  amounted  to  298,502,650  bushels. 

No.  251.  Zixanla  aquatica  Linn.    Wild  Rice.     (Fig.  90.) 

A  tall,  erect  annual,  3  to  10  feet  high,  growing  in  shallow  water  along  rivers  bud 
lakes  from  Canada  southward  to  Florida  and  westward  to  Texas.  The  grain  is 
a  favorite  food  of  the  re  id  bird,  and  the  grass  is  cultivated  to  some  extent  by 
sportsmen  with  a  view  to  attracting  these  and  aquatic  fowl.  It  grows  very  rap- 
idly in  1  to  8  feet  of  water,  and  matures  its  seeds  in  August  or  early  in  Septem- 
ber.    It  succeeds  best  when  sown  in  the  Tall  broadcast  in  2  or  3  feet  of  water 
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having  a  muddy  bottom,  but  it  can  be  sown  in  the  epriug  in  water  from  6  inches 
to  5  feet  deep.  Before  sowing  soak  the  seeds  in  water  twenty- four  houra.  Cur- 
rent retail  price  of  tbe  seeds  is  25  cents  per  pound.  This  grass  is  aliundant  iu 
the  tide  waters  of  the  rivers  of  the  Middle  States,  notably  in  tbe  Delaware 
below  Philadelphia,  where  it  is  always  designated  as  *'tbe  reeds."  The  stems 
are  used  by  coopers  for  making  the  joints  of  barrels  intended  to  hold  whisky  or 

petroleum  perfectly 
tight.  This  grass  is 
the  ManorHn  of  tbe 
Chippewa  Indians,  who 
gather  the  grain  for 
food. 

No.  252.  Zoyaia  pungens 
Willd.    Japanese  Lawn- 
grass.     (Fig.  91.) 
A  creeping  maritime  grass 
growing  on  the  sandy 
shores  of  tropical  and 
eastern  Asia,  Australia, 
and  New  Zealand.    In 
Australia  it  is  consid- 
ered an  excellent  sand- 
binder,  and,  while  val- 
uable for  this  purpose, 
it  is  at  the  same  time 
an    excellent   forage 
plant.     Under  favor- 
able  circumstances   it 
■^  forms  a  compact    turf 

and   affords    a    large 
I  amount  of  choice  pas- 

*  turage.     Constant 

cropping  appears  to 
improve  it  and  increase 
tbe  density  of  the  turf. 
In  tbe  foreign  settle- 
ments of  China  and  Ja- 
Fio.  91.— Japanese  Lawn-graas  {Zoytia  pungent);  a  to  d  details  pan    it   is   prized   as  a 

of  the  spikelet.  lawn   grass,  especially 

for  tennis  courts.  It  is 
finer-leafed  than  St.  Augustine-grass,  and  may  prove  superior  to  that  for  lawns 
in  tbe  Southern  and  Gulf  States.  The  habit  of  growth  of  Japanese  lawn-grass 
is  very  similar  to  that  of  Bermuda,  but  the  creeping  stems  are  rather  stouter 
and  more  rigid  and  the  upright  branches  or  tufts  of  flowering  stems  are  never 
so  tall,  rarely  exceeding  6  inches.  It  may  be  propagated  by  root  cuttings  or  by 
seed.  Importations  of  both  roots  and  seeds  from  Korea  have  been  successfully 
grown  here,  and  the  grass  has  proved  hardy  as  far  north  as  Connecticut.  The 
leaves  turn  brown  in  tbe  autumn,  as  do  those  of  Bermuda. 
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GRASSES  FOR  SPECIAL  SOILS  OR  USES. 

The  following  lists  inchule  the  best  kuowu  and  most  valuable  of  the 
ecoDomic  grasses.  Descriptions  of  the  species  enumerated  will  be 
found  in  the  body  of  the  work.  Seeds  or  roots  of  nearly  all  can  be 
obtained  from  seedsmen. 

HAY  GRASSES. 

Agropyron  teneruni,  Agrostis  alba,  A.  vulgaris,  Alopecuriis  pratensis,  Andropogon 
balepeusis,  A.  proviocialiH,  Arrhenatberuoi  elatius,  Astrebla  pectiuata,  Aveua  sativa, 
Bouteloaa  ciirtipeDtlula,  Bnichypodium  Japonicuiu,  Broinus  inerulis,  Chji^tocbloa 
italica,  Cynotlou  dactylou,  Cynosiirim  oristatus,  Dactylis  glomerata,  £ragro.>ti8 
abyssmica,  Euchbt'Du  luxuriaus,  Festuca  elatior,  Hurdeum  sativum,  Loliumitalicum, 
L.  pereime,  Oryza  sativa,  Pauicnui  crus-galli,  V.  maximum,  P.  miliaceum,  P.  molle, 
P.  sanguinale,  P.  texuniim,  Peuuisetum  spicatum,  Phalaris  arundinacea,  Pkleum 
pratenne,  Poa  prateusis,  Saccbarum  officinarum,  Tricbolasna  rosea,  Trisetum  prateuse^ 
Triticiim  u;stivum,  Zea  mays. 

PASTC7RI!  GRASSES. 

Agropyron  divergens,  Agrostis  alba,  A.  stolonifera,  A.  vulgaris,  Audropogon  nutans, 
A.  provincialis,  A.  scopariun,  Aristida  fasciculata,  Astrebla  pectinata,  Bontelona 
curtipeudula,  B.  eriopoda,  B.  oligostachya,  Bracbypodium  japonicum,  Bromus  unio- 
loides,  B.  inermis,  Bulbilis  dactyloides,  Chloris  verticillata,  Cyuodon  dactiion, 
Dactylis  glomerata,  £riocbloa  punctata,  Eriocoma  cuspidata,  Festuca  duriuseula, 
F.  elatior,  F,  ovina,  F.  rubra,  Hilaria  cencbroides,  Lolium  perenne,  Pahicum  ciliati>- 
sinium,  Paspalnm  oompressum,  P.  disticbum,  Poa  aracbnifera,  P.  compressa,  P. 
prateusis,  P.  trivialis,  Secale  cereale,  Stcnotajibrum  dimidiatnm. 

LAWN  GRASSES. 

Agrostis  coarctata,  A.  stolonifera,  A.  canina,  Bulbilis  dactyloides,  Cynodon  dacty- 
Ion,  Festuca  beteropby  11a,  F.  rubra,  Fournieramexicana,  Opif.ia  stolouifei a,  Paspa- 
lnm oompressum,  Poa  uemoralis,  P.  pratensis,  P.  trivialis,  Stenotapbrum  dimidiatuni, 
Zoysia  pungens.  (See  paper  on  ''Lawns  and  Lawn  Making"  in  Yearbook  of  the 
Department  for  1897. ) 

GRASSES  FOR  WET  LANDS. 

Agrostis  alba,  A.  coarctata,  A.  vulgaris,  A.  stolonifera,  Aruudinaria  macrosperma, 
A.  tecta,  Calamagrostis  canadensis,  Clia^tocbloa  magna,  Disticblis  spicata,  Festuca 
rubra,  Holcus  lanatus,  Lolium  italicum,  Oryza  sativa,  Panicularia  aniericana,  P. 
flnitans,  P.  nervata,  Panicum  crus-galli,  P.  molle,  Paspalum  compressuni,  P.  disti- 
cbum, Pbalaris  aruudiuacea,  Poa  flava,  P.  pratensis,  Stenotapbrum  dimidiatum, 
Zizania  a<iuatica. 
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GRASSES  FOR  EMBANKMENTS. 

Agropyron  repens,  Andropogon  halepensis,  A.  squarrosus,  ArundiDaria  macro- 
speraia,  Bromus  iuermis,  Calamovilfa  longifolia,  Oynodon  dactylon,  Distichlis 
spicata,  Festuca  rubra,  Imperata  arundinacea,  PaDicain  digitarioides,  P.  obtusum, 
P.  repens,  Paspalum  eompretisam,  P.  distichaiu,  Phalaris  arundiuacea,  Phragmites 
vulgaris,  Spartiua  cyuosuroides,  St^notaphrum  dimidiatum,  Zoysia  puugens. 

GRASSES  FOR  HOLDING  SHIFTING  SANDS. 

Agrostis  coarctata,  Ammopbila  arenaria,  Andropogon  hallii,  CalamoTilfa  longifolia, 
Cynodon  dactylon,  Elymus  arenarius,  £.  mollis,  Eragrostis  obtusiilora,  Imperata 
arundinacea,  Mublenbergia  pungens,  Pauicum  amarum,  P.  repeus,  Redfieldia  flexuosa, 
Spartiua  patens,  Spinifex  birsutus,  Steuotapbrum  dimidiatum,  Tbuarea  sarmentosa, 
Uuiola  paniculata,  Poa  macrautba,  Zoysia  pungens.  (See  paper  ou  *'  Grasses  as 
Sand  and  Soil  Binders''  in  tbe  Year-book  of  tbe  Department  for  1894.) 
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[The  English  names  printed  in  itaUcs  are  the  onea  in  most  common  use;  these  only  appear  in  the 
text.    The  references  are  to  the  numbers,  not  to  pages.] 


No. 

African  Cane 188 

Millet 88,188 

Alabama  Guinea-grass 21 

Aleppo-grass 21 

Alkali-grass 86 

Sacoaton 221 

Alopecnrus  falvus 15 

American  Canary -grass 192 

Oat-grass 38 

Angola-grass 173 

Animated  Oats 42 

An-kee 159 

Aimn^l  Meadow-grass 197 

Apache  Blue-grass 2 

Millet 192 

Timothy 192 

Arabian  Millet 21 

Arctic-grass 58 

Aristida  bromoides 31 

schiedeana 31 

stricta 226 

Arizona  CotUm-grau 162 

Arrow-grass 236 

Astrebla  triticoides 37 

Anstin-grass 175 

Australian  Millet 21 

Oats 58 

Prairie-grass 58 

Sand-grass 252 

Austrian  Brome-grass 54 

Arena  barbata 39 

fatna  glabrescens 39 

pratensis 32 

A wued  Wheat- grass 1 

A wuless  Brome-grass 54 

Bahama-grass 79 

BajreeMillet 188 

Bamboo 43 

Barleif 126 

grass 126 

Barn-grass 159 

Barnyard-grass 159 

Millet 159 


No. 

Beach-grass 18,249 

Bear-grass 234 

Beard-grass 31 

Bearded  Crowfoot 74 

Darnel 134 

Meaquit 232 

SaccatoH 138 

Wheat-grass 1 

Bene 28 

Bengal-grass 70 

Bent 14 

grass 7 

Bermuda-grass 79 

Big  Blue-Htem 24 

Bitter  Panic-grass 155 

Black  Bent 176 

Bunch-grass 120 

Fruited  Mountain  Bice 147 

Grama 45,46,47,120,141 

Oat-grass 232 

Blady-grass 128 

Blow-ouUgraes 141,213 

Blue  Grama 47 

grass 5,24,201,207 

joint 5,24,60 

stem 5, 24 

Bonnc't-grass 7 

Borden's-grass 14 

Bottle-grass 73 

Foxtail 69 

Bottom-grass 175 

Branch-grass 220 

Branching  Foxtail 76 

Bristly  Foxtail 70,72 

Briza  maxima 52 

minor 52 

Broad-leafed  Spike-grass 248 

Brook-grass 20 

Broom-corn  Millet 165 

grass 26,29 

sedge 26,29 

Brown  Bent 9 

Millet 165 
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No. 

Brown   top 161 

Buchloe  ( »ee  Bulbilie ) 57 

Buflalo  Bunch-grass 115 

grass 47,59,175,229,236 

Ball-grass 218,244 

Bulrush  Millet 188 

Bunch-grass.  26, 107, 199, 200, 230, 234, 238 

Red  top 100 

Spear-grass 199 

Bunched  Wheat-grass 2 

Burden's-grass 9, 14 

Bur-grass 68 

Bushy  Blue-stem 23 

Buzzard-grass 88 

Calf-klU 122 

California  Blue-grass 202 

Timothy 192 

Canada  Lyme-grass 91 

Canadian  Blue-grass 201 

Small-reed 60 

Cane 34, 36 

Canary-grass 191 

Capim  gorduro 136 

mellado 136 

Carpet  grass 180,225 

Carrizo 36 

Cat's-tail-grass 194 

Cat-tail  Millet 70,188 

Chaudler's-grass 4 

Cheat 57 

Chesn 57 

Chicken  Corn 27 

Chloris  gracilis 74 

polydactyla 74 

Chloropsis  blanchardiana 240 

Coast  Conch-grass 252 

Cock*8-foot 81, 158 

Cock-spur 66 

grass 68 

Colorado  Blue-stem  5 

grass 176 

Sand-grass 22 

Common  Manna-grass 152 

Meadow-grass 209 

Reed 195 

Sea-reed 18 

Spear-grass 207 

Coucho-grass 175 

Cord-grasH 218 

Corn-beads 78 

Coiton-grahH 163 

Couch  Brome 54 

grasa 4,  79 

Crab-grass 89, 171 

Creek-sedge 220 


No. 

Creeping  Beard-grass 144 

Bent 13 

Crab-grass 172 

Fescue ^  114 

Grama 49 

Mesquite 119 

Panic 170 

Poa    201 

Sea  Meadow-grass 212 

Spear-grass 212 

Soft-grass 123 

Spear-grass 201 

Wheat-grass 4 

Crested  Dog  S'lail 80 

Crop-grass 89 

Crow  foot- grass 81,89 

Gram  I 47 

Cteuium  (wee  Campulosus) 67 

Cuban  Cane 36 

Cuba-grass 21 

Curly  Mesqnit 119 

Dagassa 88 

Dakota  Millet 70,165 

Darnel 134 

Deer-grass 97 

Devil's  Darning-needles 236 

grass 4 

Knitting-needles 236 

Dew-grass 7 

Ditch  Millet 184 

Doab 79 

Dog-grass 4 

Town-grass 31 

Dog's  Bent 9 

Tail-grass 89 

Tooth-grass 79,89 

Doorba 7^ 

Downy  Oat-grass 40 

Triple-  awn 82 

Drop-seed 224 

grass 137,139,225 

Duck-grass 204 

Durfa-grass 4 

Durfee-grass 4 

Dutch-grass 4, 89 

Dwarf  Meadow-graf  s 197 

Early  Bunch-grass 87 

Meadow-grass 197 

Mesqnit 59 

Spring-grass 106 

East  India  Millet 188 

Egyptian  Corn 27 

grass 21,82 

Millet 21,188 

Kiiglish  Bent  7 
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No. 

English  Blue-gra«8 110,201 

grass 207 

Rye-grase 133 

Epicampes  macroura 97 

Eragrostis  ueo-mexicana 98 

Eriochloa  annulata 105 

Esparto 237 

Euchliena  luxariaiiH 108 

Evergre«n-gra88 33 

Millet 21 

ErerUutiHg  Grass 106 

FallKedtop 243 

False  Couch-grass 3 

Gainea-grass 21 

Mesquit 59 

Oat-grass 33 

Redtop 201 

Feather  Bunch-grass 238 

Sedge-grass 25 

Grass 122,2:^,232,233,238 

Festuca  rubra  glauceseeus 114 

Fibrous-rooted  Wheat-grass 1 

Fine-bent 14 

Fine-top 9,14 

Salt-grass 222,223 

Finger-grass 171 

Finger-spiked  Beard-grass 24 

Wood-grass 24 

Fin's-grass 4 

Fiorin 7,13 

Flat-stalked  Blue- grass 201 

Meadow-grass 201 

Floating  Foxtail 15 

Grass 127 

Manna-grass 152 

Fly-away  Grass 12 

Fool-hay 12,156 

Fox-grass 219 

Foxtail 124,125 

Fowl  Meadow-grass 60, 151, 204 

French  Rye-grass 33 

Fresh- water  Cord-grass 218 

Fringed  Brome-grass 53 

Furze-top 9,14 

Galleta 120,121 

Gama-grass 244 

German  Millet 70 

Giant  Millet 71 

Rye-grass 92 

Gilbert's  Relief-grass  192 

Guinea-grass 164 

Glyceria  {see  Panlcularia) 150 

maritima  {see  Puccinellia)  212 

Golden  Millet 70 

Oat-grass 245 

4393— Ko.  14 6 


No. 

Golden  Top 131 

Goose-grass 89, 175, 197,  212 

Grama 47,138 

China 141 

Grapevine-grass 167 

Mesquit 167 

Grass  of  the  Andes 33 

Great  Bunch-grass 115 

Green  Foxtail 73 

grass 207 

Pigeon-grass 73 

Valley-grass 21 

Guatemala  grass 108 

Gumbo-grass 5 

Gynerium  variegatura 1 18 

rosoum 118 

Hair-grass 12 

Hairy  Finger-grass 171 

-flowered  paspalum 181 

Mesquit 45 

Hard  Fescue 109 

grass 229 

Hassock-grass 84 

Hedgehog-grass 68 

Herd^s-grass 7,14,194 

Hierochloe  {see  Savastana) 216 

Hog  Millet 165 

Holy-grass 216 

Hordeum  decorticatum 126 

spontaneum 126 

Horse  Millet 188 

Hungarian  Blue-grass 122 

Brome-grass 54 

grass 70 

Imperata  hookeri 128 

Indian  Corn 25:) 

Couch-grass 79 

grass 23,26 

Millet 107,188 

Reed 77 

Rice 251 

Wheat 157 

Italian  Millet 70 

Rye-grass 132 

Japan  Millet 188 

Japanese-grass 51 

Lawn-grass 252 

Panicle-millet 165 

Wheat-grass 51 

JoVs  Tears 78 

Johnson-grass 21 

Joint-grass 182 

Juncus  gerardi 219 

June-grass 130,207 

Jungle  Rice 158 
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No. 

Kafir  Cam 27 

Keiiiucky  Blue-gra98 207 

Khushus 28 

King's  F€»<me 112 

Knot-grass 182 

Knoi-rooUgrass 139 

Koda 184 

Korakan 88 

Large  Cane 34 

Crowfoot-grass 159 

Water-grass 181 

White-grained  Mountain 

Rice 146 

Lemon  grass 67 

Lime-grass 84 

lAttle  Blue-stem 26 

Crab-grass 172 

Long-leafed  Bent-grass 65 

Law  Grama 48 

Spear-grass 197 

Lonisiana-grass 180 

Lygeum  spartnm 237 

Lyme-grass 96 

Macoun's  Rye-grass 93 

Marsh  Bent-grass 7 

grass 218,219 

Maiden  Cane 160 

Mais  de  Coyote 250 

Maize 250 

Marram 18 

Mandua 88 

Manisnris  compressa 135 

Manitoba  Millet 165 

Manna-grass 171 

Manorriu 251 

Many-eared  Grama 48 

flowered  Millet-grass 149 

Mat-grass 18 

May-grass 197 

Meadow  Cat's- tail-grass 194 

Fescue 110 

Foxtail 17 

Soft-grass 122 

Spear-grass 153 

Mean's-grass 21 

Mesquit 31,50,119 

-grass 47,59 

Mexican  Broom-root 97 

Everlasting-grass 105 

Lawn-grass 117, 143 

Salt-grass 100 

Whisk 97 

Millet 70,165 

Mission-grass 229 

Mitchell-grass 37 


No. 

MnhlenbergVgrass 142 

Mnhlenbergia  virescens 138 

Munra-grass 154 

Mnskit-grass 45,47 

Mutton-grass 202 

Malasses-grass 136 

Morocco  Millet 21 

Mountain  Blue-grass 2 

Foxtail 16 

Oat-grass S3 

Redtop 9,11 

Rice 146 

Sedge-grass 26 

Spear-grass 199 

Timothy 16,193 

Native  Meadow  Oat-grass 38 

Timothy 193 

Needla-and-thread 230 

grass 31,230 

Nerved  Manna-grass 153 

Nevada  Blue-grass 206 

Nimble  Will 137 

Northern  Redtop 11 

Oats 41 

Oat-grass 33 

Old  Witch-grass 156 

Orchard-grass 81 

Orcheston-grass 209 

Palm-leafed  Grass 168,174 

Pampas-grass 118 

Panic  Bent-grass 154 

Para-grass 166 

Paramatta-grass 225 

Pearl  Millet 188 

Pennisetum  longistylum 189 

Perennial  Rye-grass 133 

Phalaris  angnsta 192 

Pigeon-grass 73 

Pimento-grass 229 

Pine  Bunch-grass 113 

grass 64 

Pinyon-grass 113 

Plume-grass 103,104,138 

Poaflava 205 

Poison  Rye-grass 134 

Polish  Millet 171 

Wheat 247 

PoULnia  oummingii 211 

Pony-grass 63 

Porcupine-grass 236 

Prairie-grass 87,130 

June-grass 130 

Pungent  M  eado w-grass 99 

Purple  Beard-grass 81 

grass 178 
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No. 

Purple  pa$palum 179 

Top 243 

Wood-grMs 26 

Qnack-graes 4,86 

Quake-grass 4 

Quaking-grass 52 

Qnick-graas 4 

Qnitch-graas 4 

Qnivering-grass 107 

Badix  anatheri 28 

graminU 4 

KagiMlUet 88 

Eancheria-grass 90 

Bandall-grass 110 

BaDge-grass 167 

BaUtaiUgrasB 135 

Jiattl€$nak&^a$8 44,151 

Ray-graas 133 

Bed  Fescue 114 

Millet 171 

Red  Top 7,14,60 

panic-grass 154 

BedfieWs-ifrase 213 

Reed 18,36,251 

Bent-grass 61 

Canary-grass 190,192 

Fescue 110 

grass 23,195 

Meadow-grass 150 

Bescue-grass 58 

Rhode  Island  Bent 9,14 

Ribbon  Cane 215 

grass 190 

Bice 145 

River-grass 175 

Rolling  Spinifex 221 

Rottboellia  (see  Manisuris) 135 

Rough  Bent 12 

Cock's-foot 81 

leafed  Bent 8 

Meadow-grass 209 

Stalked  Meadow-grass 209 

Roughish  Meadow-grass 209 

Running  Mesquit 119 

Rush-grass 226 

Marsh-grass 219 

Russian  Millet 166 

Rye 217 

grass 92,133 

Saccaton 228 

Balem-grass 122 

Salt-grass 86,219,222 

Marsh-grass 219 

Sand-hur e» 

grass 60,65,107 


No. 

Sand  Oats 39 

Reed 18 

Spur 68 

Satin-grass 142 

Schrader's  Brome-grass 58 

Scutch-grass 4,79 

Sea-coast  Bent 10 

Lyme-grass 90 

Spear-grass 212 

Sand  Reed 18 

Seaside  Millet 182 

Oats 249 

Sedge 220 

grass 29 

SeedMesquit 50 

Seneca-grass 216 

Sesame-grass 244 

Setaria  («ee  Chtetochloa) 69 

Shama  Millet 158 

Sheep's  Fescue 45 

Side-oats 45 

Silk-grass 12 

Silt-grass 182 

Silver  Beard-grass 25 

SimpsonVgrass 160 

Six-Weeks-grass 48,197 

Sleepy-grass 235 

Slender  Fescue 116 

Meadow-grass 101 

Wheat-grass 6 

Slough-grass 44,218 

Small  Cane 35 

Indian  Millet 148 

Smaller  Blue-grass 201 

Smooth  Brome 54 

Brome-grass 56 

Chloris 75 

Meadow-grass 207 

Paspalum 183 

Rye-grass 96 

Stalked  Meadow-grass 207 

Soft  Sea  Lyme-grass 94 

Sorghum 27 

Southern  Canary-grass 193 

Eragrostis 102 

Spear-grass 102 

Spanish-grass 166 

Spear-grsKs 197,207,236 

Spike-grass 86,249 

Spiny  Rolling-grass 221 

Sprouting  Crab-grass 170 

Millet 169 

Squirrel-grass 125 

-tail-grass 229 

St,  Augustine-grass 229 
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No. 

St.Mary's-graes 21,164 

Stewart's  Canary -grass 192 

Stickers 72 

Stink-grasa 99 

Stipa  pennata  neo-mexicana 233 

Suflfolk-grass 197 

Sugar  Cane 215 

grass 211 

Summer  Dew-graas 14 

Smut-grass 225 

Swamp  Chess 53 

Millet 129 

Wire-grass 204 

Sweet-grass 216 

Reed 77 

Vernal-grass 30 

1-gruss 30 

Spring-grass 30 

Vernal-grass 30 

176 

21 

110 

45 

Fescue 110 

Oat-grass 33 

Oat-grass 33 

Quaking-grass 151 

Redtop 14,243 

Sheep's  P^escue  109 

Tame  Timothy 194 

Tear-grass 78 

Teff 98 

Tennessee  Fescue 114 

Oai-grass 83 

Teosinte 108 

Terrell-grass 91,96 

Texan  Mesquit 50 

Tejcas  Blue-grass 198 

Millet 175 

Thatch 220 

grass 218 

Tickle-grass 12 

Timothy 194 

Tooth-ache  grass 67 

Tritieum  a*stivum  speltuni 246 

Tufted  Hair-grans 84,85 

Turkey-foot 22,24 

Tuscarora  Eice 251 

Tussock-grass 203, 225 

Twisted  Beard-grass 19 

Twitch-grass 4 

Uniola  condensata 249 

Upright  Chess 56 

Sea  Ly me-grass 90 

Tsar-grass 227 

TaniUa^grass 216 


I  No. 

Various-leafed  Fescue Ill 

Vasey's  Spear-grass 208 

Velvet-grass 122 

Lawn-grass 122 

Meadow  Soft-grass 122 

Mesquit 122 

Vernal-grass 30 

Vetirert 28 

Vine-Mesquit 167 

Virginia  Heard-grass 29 

Lyme-grass 96 

Wall  Barley 125 

Water  Couch 182 

Foxtail 15 

grass 159 

Meadow-grass 150 

Oats 251 

Rice 251 

Western  Beard-grass 31 

Brome-grass 55 

Couch-grass 3 

June-grass 130 

Quack-grass 3 

Ry©-gra8s 92 

Wheat-grass 5 

Wheat 246 

grass 4, 5 

Wheeler^ 8  Blue-grass 210 

White  Bent 7,26 

Grama 45, 47 

Rush 219 

Spear-grass 150 

Timothy 122 

-to]) 7 

Wild  Barley 124 

Fescue-grass 248 

Goose  Wheat 247 

Millet 73,107 

Oat-grass 23,238 

Oats 39,61,236,238,248 

Quack-grass 5 

Redtop 176 

Rice 158,251 

Rye 91,95,96 

Timothy 44,142 

Wheat 95 

Willard's  Brome-grass ^^ 

Windmill-grass "^^ 

Wire  Bunch-grass * 

Grama 119,1^ 

^  grass  .  26,  32,  79, 89, 137, 167, 201, 226 

Wiry  Wheat-grass ^ 

Witch-grass * 

Wood-grass 23,139 

Hair-grass ^ 
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Wood  Meadow-grMS 205 

Reed -grass 77 

Spear-grass 196 

Woolly  Bent-grass 66 

Jointed  Grama 45 

Soft-grass 122 

Yard-grass 89 


No. 

Yelloic  Foxtail 69 

Oat-grass 245 

Top 62 

Verba  de  Para 166 

Yorkshire  Fog 122 

White 122 

Zacate 228 
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mend the  same  for  publication  as  Bulletin  No.  18  of  this  division 
under  the  general  title  of  **  Studies  on  American  Grasses.'' 
Bespectfnlly,  •     - 

F.  Lamson-Scbibnee, 

Agroatologist 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 

3 


Digitized  by 


Google 


Digitized  by  LjOOQ IC 


INTROBUaiON. 


The  many  and  striking  differences  presented  by  the  specimens  which 
have  been  referred  to  Sitanion  kystrix  {Elymus  sitanion)  have  long  been 
recognized,  bnt  no  one  has  heretofore  attempted  to  define  or  classify 
them.  From  the  material  in  the  herbarium  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  it  is  evident  that  Nuttall  distinguished  at 
least  two  species.  These  are  shown  in  Plate  I,  the  tickets  attached 
to  the  specimens  being  in  NuttalPs  handwriting.  The  large  amount 
of  material  in  the  National  Herbanum,  gathere  1  from  numerous  and 
widely  separated  localities  by  many  collectors,  has  afforded  an  excellent 
opportunity  for  a  study  of  the  variations  which  with  the  increase  of  the 
collection  became  more  and  more  apparent,  and  the  necessity  of  their 
classification  more  and  more  evident.  The  present  paper,  prei>ared  by 
my  direction,  was  undertaken  to  meet  this  necessity,  and  while  the 
species  bere  defined  may  require  some  modification  after  further  studies 
in  the  field,  and  while  some  classed  as  species  mayeventually  be  reduced 
to  varieties,  the  subject  as  presented  can  hardly  fail  to  be  of  interest 
to  the  student  of  grasses  and  helpful  in  the  close  discrimination  of  the 
species  of  a  critical  group  of  plants. 

Nuttall,^  who  first  described  the  species  of  this  genus,  referred  it  to 
the  Euroi>ean  uEgilops  and  named  his  plant  J^^yilopH  hystrix.  His 
description  was  carefully  drawn  up  and  his  species  can  be  readily 
recognized.  A  year  later,  Rafinesque^  published  his  genus  Sitaniorij 
based  ui>on  a  single  species,  which  he  named  Sltanion  elymoides.  It  has 
been  found  impossible  to  determine  with  certainty  which  of  the  species 
enumerated  in  the  present  paper  was  the  one  named  by  Raftnesque;  it 
certainly  was  not,  however,  the  grass  described  by  Nuttsill. 

Our  leading  authorities,  Bentham  and  Hooker,^  Hackel,^  and  Baillon,^ 
have  all  reduced  Sitanion  to  a  section  of  Elymm.  The  articulate  rachis, 
readily  breaking  up  at  maturity,  and  the  usually  bifid  or  many  parted 
and  awned  empty  glumes  are  well-defined  characters,  distinguishing 
the  species  from  Ulymus,  and  justifying  their  separation  as  a  distinct 


» Genera  North  American  Plants,  1:  86.     1818. 

2  Jonrn.  Phys.,  89: 103.     1819. 

3  Genera  Plautarum  3:  p.  1207. 

"^Die  Natiirlicbeu  Pfianzenfauiilien  2:  part  2,  p.  88. 
^Histoire  des  Plantes,  Monograpbie  dee  Gramin^es,  258. 
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genus.  To  be  sure  there  are  species  so  closely  connecting  Elymus  with 
Sitanion  that  it  is  difficult  .to  determine  to  which  genus  they  onght  to 
be  referred,  but  the  same  is  true  in  the  case  of  Elymus  and  Agropyron; 
there  are  intermediates  which  may  with  equal  {)ropriety  be  placed 
either  in  the  one  genus  or  the  other. 

That  there  are  forms  connecting  Sitanion  with  Elymus  indicates  their 
close  relationship,  but  this  fact  does  not  aiibrd  sufficient  reason  for 
uniting  them,  and  the  paper  here  presented,  describing  the  many 
species  into  which  Sitanion  may  be  divided,  afibrds  good  evidence  and 
ample  justification  for  its  separation. 

F.   LaMSON  SCBIB.NEK. 
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A  SYNOPSIS  OF  THE  GENUS  SITANION. 


CHABACTEKS  OF  THE  GENUS. 

SITAHION  Rafinesque,  in  Jouni.  Phys.,  89:  103,  1819. 

Jigihp^  Nutt..  Gen.  N.  Am.  PI.,  1:  86,  1818;  not  Linn.     (1737.) 
PoljfantherU  Nees,  in  Ann.  Nat.  Hist.,  Ser.  I,  1:  284,  1838. 

Ciespitoee  perennials  with  intrayaginal  innovations.  Rliachis  of  the  spike  artic- 
ulating at  the  nodes;  spikelets  rarely  1,  nsaally  2,  or  ttometimee  3  at  each  node, 
each  subtended  by  2  persistent  empty  glumes.  Empty  glumes  all  subulate, 
setaceous  and  entire;  or  lanceolate  and  bitid;  or  many-parted  from  near  the 
base;  with  recurving  or  sprea<ling,  scabrous  awns  terminating  each  lobe. 
Flowering  glumes  all  alike,  lanceolate,  acute,  or  that  of  the  lowest  floret  sterile 
and  resembling  the  subulate-setaceous  long-awneil  «nipty  glumes;  entire  or 
with  a  single  terminal  recurving  or  spreading  awn,  or  trifid  and  3-awned. 
Influre.sccnce  a  spike,  or  very  rarely  spiciform-panicnlate.  A  genus  endemic  to 
western  North  America,  containing  23  species. 

NoTR :  SitanioD,  section  ElymoideSf  consists  of  4  species  intermediate  between  this 
genua  and  ElymnB.  They  are  placed  here  tentatively,  hs  being  more  closely  allied 
to  Sitanion. 

ANALYTICAL   KKY   TO   THK   8PECIBS. 

*  Empty  glumes  many-lobed ;  lowest  floret  sterile,  subulate- setaceous. 

t  CnlmH  robust,  6-9  dm.  high,  spike  and  florets  large;  awn  of  the  flowering 

glome  8-10  cm.  long ^ 1.     S.jubatum, 

ft  Culmn  1-5  dm.  high ;  spike  and  florets  medium  or  small ;  awn  of  the  flower- 
ing glume  2-7  cm.  long, 
t  Leaves  short,  flat,  divergent;  the  blades  and  sheaths  villous. 

2.     5.  riHosum 
tt  Leaves  long,  erect  or  ascending,  involute,  strigose  or  pubescent. 

=  Awns  of  the  empty  and  flowering  glumes  about  as  long  as  the  axis 

of  the  spike 3.    S.  mMUiatium, 

=  =  Awns  of  the  empty  and  flowering  glumes  shorter  than  the  axis 
of  the  spike, 
a  Leaves  of  the  innovations  involute,  tiliform,  pilose. 

4.    S.  polyantherix, 
b  Leaves  of  the  innovations  involute,  rather  rigid,  strigose. 

5.    S.  hreriaritttatym. 
**Some  of  the  empty  glumes  2-uerved,  bifld  from  about  the  middle,  the  lobes 
abruptly  divergent;  lowest  floret  of  one  or  both  spikelets  sterile  and  like  the 
empty  glumes,  but  inserted  on  the  rhachilla  and  falling  away  with  it. 

t  Only  one  spikelet  at  each  joint  -with  fertile  florets 6.     S.  minuB, 

tt  Both  spikelets  bearing  fertile  florets. 

t  8heatbs  and  dorsal  surface  of  leaves  glabrous ;  glaucous. 

a  Low  alpine  plants 7.     *S.  rigidum, 

h  Erect,  densely  caespitose 9.     S.  glabrum, 

c Erect,  slender;  flowering  glume  half  as  long  as  its  awn. 

10.     S.  in$ulare, 

d  Slender ;  innovations  very  uuuierous 13.     .S.  c<f6pxiosum, 
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tt  Leaves  dorsally  pubescent  or  scabrous. 

^  Awn  2  to  3  times  as  long  as  the  flowering  glume.  11.    8.  cinereum, 
H  Awn  at  least  4  times  as  long  as  the  flowering  glume. 

1.  Innovations  very  numerous;  culms  slender.  12.    S.hyitrijr. 

2.  Innovations  few ;  culms  robust, 
ri  Culm  leaves  2-^  cm.  long;  flat,  rigid,  obtuse,  divaricate. 

8.     S.  califomicum, 
bCulm  leaves  1-2.5  dm.  long,  flexuous;  flowering  glume 

scabrous 15.     5.  atrigosum, 

cCulm  leaves  short,   rigid,   ascending,  5-10  cm.  long; 
flowering  glume  smooth  below,  scabrous  above. 

14.     S.  mantanum. 
dCulm  leaves  rigid;  flowering  glume  glabrous. 

16.    S,  molU. 
"Empty  glumes  subulate-setaceous,  entire;  lowest  floret  hermaphrodite. 

a  Culm  leaves  very  long,  flexuous,  filiform-involute 18.     S.  iangifolium. 

6  Culm  leaves  short,  rigid,  spreading,  or  horizontally  divaricate. 

1  Flowering  glume  1  cm.  long,  glaucous;  culms  robust.  17.     S.  brevifoHum. 

2  Flowering  glume  7  mm.  long,  soft  pubescent;  culms  low. 

19.     8,  puhiflarum. 
****  Empty  glumes  lanceolate,  2-5-nerved,  entire  or  lobed. 
t  Lowest  floret  longer  than  the  internodes  of  the  raohiH. 

t  Leaves  flat,  glaucous,  more  strongly  nerved  on  the  back  than  above,  5-8 

•mm.  wide 20.     S.  planifoUum. 

t  X  Leaves  involute,  more  prominently  nerved  above  than  on  the  back,  2-3 

mm.  wide 21.     8.  lanceolaium. 

1 1  Internodes  of  the  racliis  longer  than  the  lowest  floret. 

1  One  spikelet  at  each  node 22.     8,  hanseni. 

2  Two  spikeleta  at  each  node 23.     8.  anomalum. 

DESCRIPTION   OF   THE  SPECIES. 

$ Polyantheriz.  (Nees,  as  a  genus.)  Lotcesl  flowei'iug  glame  of  one  or  both  $pikehU 
atenlej  awnlike;  empty  glume*  deeply  cleft  into  from  S  to  11  or  more  setaceoun  awns. 

1.  SITANION  JUBATUM  J.  O.  Smith,  sp.nov. 

Culms  stout,  erect,  or  ascending,  6  to  9  dm.  high,  robust,  terete,  smooth.  Nodes 
glabrous.  Lower  sheaths  hirsute,  the  upper  ones  minutely  pubescent  or  when 
young  sparsely  hirsute,  becoming  smooth,  much  exceeding  the  internodes,  open 
at  the  throat.  Lignle  cartilaginous,  1  mm.  long.  Blade  narrowly  linear-lance- 
olate, 10  to  18  cm.  long.  3  to  5  mm.  wide,  rather  rigid,  flat  at  the  base,  involute 
toward  the  acuminate  apex,  strigose-pubesceut  throughout,  sparsely  hirsute 
above  and  on  the  back  toward  the  base,  finely  nerved  above,  with  the  midnerve 
prominent  beneath.  Spike  1  to  2  dm.  long,  often  more  than  1.5  dm.  in  diameter 
to  the  tips  of  the  spreading  awns,  densely  flowered,  exserted  or  the  basal  portion 
inclosed  in  the  uppermost  leaf  sheath.  Empty  glumes  4, 3-  to  many-parted  from 
about  the  middle,  the  lobes  setaceous,  from  1  to  10  cm.  long.  Spikelets  2  at  a 
node,  each  2-  to  4-flowered,  the  lowest  sterile,  the  second  hermaphrodite,  the 
uppermost  staminate  or  sterile.  Flowering  glume  linear-lanceolate,  acute,  8  to 
10 mm.  long,  smooth  and  shining  below,  5-nerved  from  about  the  middle,  sparsely 
scabrous  above,  trifid  at  the  apex,  the  lateral  lobes  setaceous,  the  middle  oue 
prolonged  into  a  slender,  scabrous,  subflexuous  awn,  8  to  12  cm.  long.  Inter- 
nodes of  the  racbis  5  to  7  mm.  long,  compressed  or  plano-convex,  spatnlate, 
glabrous. 

Type  collected  by  Robert  M.  Horner,  No.  573,  Waitsburg,  Wash.,  May  27,  1897, 
distributed  as  '*  Elymus  sitanion  juhalum.'^  Also  collected  by  Frank  W.  Hubby, 
No.  48,  among  rocks,  Ojai  Valley,  California,  May  7, 1896. 
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SiTANION  VILLOSUM  J.  G.  Smith.    Type. 
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This  grass  is  the  largest  and  most  robnst  species  of  Sitanion.  It  belongs  to  the 
S.  mnltisetum  group,  (liflfering  from  all  other  species  iu  the  very  large  spike  and 
exceptionally  long  awn  of  the  flowering  glnine. 

2.  8ITANION  VILIiOSUM  J.  6.  Smith,  sp.  nov.     PI.  I. 

Calms  stoat,  erect,  or  Hlightly  geniculate,  2  to  3  dm.  high,  densely  leafy  at  the  base, 
forming  close,  matted  tufts.  Sheaths  rather  densely  hirsute,  the  lower  strict, 
the  uppermost  somewhat  inflated,  scabrous.  Ligule  almoHt  obsolete.  Blades 
short,  rigid,  ascending  or  divaricate,  flnely  strigose-pubescent  and  more  or  less 
densely  hirsute,  scabrous  along  the  cartilaginous  margins,  linear-lanceolate, 
acuminate,  pnngently-pointed,  4  to  8  cm.  long,  about  3  mm.  wide,  flat,  or  at 
length  involute.  Spike  C  to  8  cm.  long,  snbflexuous,  its  base  inclosed  in  the 
greatly  elongated  uppermost  leaf-sheath.  Empty  glume  3-  to  7-  or  8-part6d 
from  near  the  base,  #ach  lobe  a  very  slender,  scabrous,  divaricate  awn  from  2.5 
to  8  cm.  long.  Lowest  floret  usually  sterile,  its  glume  many-parted,  like  the 
empty  glumes.  Perfect  florets  1  or  2.  Flowering  glume  about  8  mm.  long, 
obliquely  lanceolate,  smooth  and  shining  at  the  base,  scabrous  for  the  upper 
two-thirds,  3-awued,  the  middle  awn  rather  stout,  divergent,  8  to  10  cm.  long, 
the  lateral  ones  very  slender,  5  to  10  mm.  long  Palea  as  long  as  the  flowering 
glume,  obtuse,  acute,  or  with  two  short,  slender  awns  nt  the  apex.  Int'ernodes 
of  the  rachis  4  to  5  mui.  long,  linear-compressed,  glabrous. 

Type  collected  by  A.  D.  E.  Elmer,  No.  266,  on  ro<'ky  hilltops,  Alniotn,  Whitman 
County,  Wash.,  June  13,  1896;  also  collected  by  C.  V.  Piper,  No.  2598,  on  dry, 
gravelly  prairies,  Spokane,  June  25,  1897;  and  Robert  M.  Horner,  No.  574, 
Waitsbnrg,  Wash.,  June  3,  1897. 

This  species  may  be  separated  from  Sitanion  polyantherU^  to  which  it  is  closely 
related,  by  the  short,  rigid,  hirsute  basal  culm  leaves. 

3.  SITANION  MULTISBTUM  J.  O.  Smith,  sp.  nov. 

Culms  3  to  5  dm.  high,  terete,  striate,  glabrous  or  minutely  strigose-pubeseent,  erect 
or  slightly  geniculate,  much  branched  from  the  very  base.  Sheaths  rather  loose, 
open  at  the  throat,  scarious  along  the  margins  above,  strigose-pubeseent  and 
hirsute  on  the  back,  mostly  longer  than  the  internodes.  Ligule  very  short, 
membranaceous.  Blades  5  to  10  cm.  loug,  rigid,  erect  or  ascending,  linear,  acute 
and  pungently  pointed,  flat,  becoming  involute,  sparsely  hirsute  on  the  back, 
scabrous  on  the  margins,  hirsute  and  scabrous  along  the  projuinent  nerves  above. 
Spike  erect,  5  to  8  cm.  long.  Spikelets  two  at  each  node  but  usually  only  one 
bearing  perfect  florets.  Empty  glumes  many-parted  nearly  to  the  base,  the 
slender,  ascending,  scabrous  awns  varying  from  1  to  5  or  rarely  8  cm.  long. 
Lowest  flowering  glume  of  the  sterile  spikelet  subulate,  resembling  the  segments 
of  the  empty  glumes,  but  somewhat  lanceolate  at  the  base.  Flowering  glume 
of  the  fertile  spikelet  about  8  or  9  mm.  long,  linear-lanceolate,  rounded  on  the 
back,  smooth  and  shining  below,  keeled  and  scabrous  above,  3-awne(l,  the  middle 
awn  stout,  rigid,  scabrous,  5  to  6  cm.  long,  the  lateral  ones  slender,  3  to  8  mm. 
loug.  Palea  as  long  as  the  flowering  glume,  acute  or  bicuspidate.  Internodes 
of  the  rachis  compressed,  spatulate  above,  smooth  and  shining,  scabrous  along 
the  margins,  4  to  5  mm.  long. 

Type  specimen  collected  by  Coville  and  Funston,  No.  1121,  Tehachapi  Valley,  Keni 
County,  Cal.,  June  25, 1891.  Other  specimens  which  may  be  referred  to  this  are 
Samuels,  No.  22.5,  Sonoma  County,  Cal. ;  a  specimen  collected  by  Bolander  at  San 
Francisco  without  date  or  number;  Dr.  Palmer,  No.  2422,  Petaluma,  1892;  Hansen, 
No.  617,  Clinton,  Amador  County,  June  30, 1893;  a  specimen  marke<l  "J.  A.  Allen, 
California; "  and  L.  Schoenefeldt,  No.  3439,  Nachoguero  Valley,  Lower  California, 
June  14, 1894. 

It  diflfers  from  Sitauion  polyantherU  and  S.  hreviaristatnm  iu  the  very  much  longer  and 
more  rigid,  erect  or  ascending  awns  of  the  empty  glumes,  and  the  leaves  hirsute 
dorsally  toward  the  base  and  along  the  nerves  above. 
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4.  8ITANION  POL7ANTHERIX  J.  G.  SmitU,  new  name.     Pol^antherix  hy$trix 

Nees,  in  Ann.  Nat.  Hist.  1 :  284  (1838),  not  JEgilopB  hysirlx  Nntfe. 

Culms  3  to  4  dm.  high,  terete,  striate,  minutely  strigose- pubescent.  Sheaths  striate, 
scabrous,  closely  enveloping  the  internodes  and  longer  than  them,  hirsute. 
Ligule  very  short,  membranaceous.  Blades  6  to  25  cm.  long,  linear,  long-attenuate 
or  filiform,  involute,  acuminate,  the  lower  hirsute  on  the  back,  the  upper  smooth, 
scabrous  and  sparsely  hirsute  on  the  nerves  above.  Spike  7  to  10  cm.  long,  rather 
rigid  and  densely  flowered.  Spikelets  2  at  each  node;  all  the  florets  of  one  of 
the  spikelets  sterile  and  the  lowest  and  uppermost  florets  of  the  other  either 
staminate  or  sterile,  only  the  second  prodnoing  seed.  Empty  glumes  5-  to  many- 
parted  from  near  the  base,  the  segments  extending  into  slender,  abruptly  divari- 
cate awns,  6  to  25  mm.  long.  Flowering  glume  of  the  hermaphrodite  floret 
linear-lanceolate,  acute,  smooth  and  shining  for  its  lower  two-thirds,  slightly 
scabrous  above,  with  a  rigid,  scabrous  awn  2.5  to  3  cm.  long  arising  from  between 
two  minute  teeth.  Palea  a  little  longer  than  the  flowering  glume,  acute.  Inter- 
nodes of  the  rachis  very  short,  smooth  and  shining,  compressed,  broadest  above, 
about  3  mm.  long. 

Type  collected  by  Douglas,  in  California.  There  is  a  specimen  in  the  National  Herba- 
rium, labeled  Sitanion  polyaniherix,  which  was  collected  by  Dr.  J.  M.  Bigelow, 
surgeon  and  botanist  to  Lieut.  A.  W.  Whipple's  expe<lition  for  a  railway  route 
from  the  Mississippi  River  to  the  Pacific  Ocean,  near  the  thirty-flfth  parallel 
of  latitude  in  1853-54,  California,  without  locality,  and  it  is  from  this  plant  that 
the  above  description  is  drawn. 

This  species  may  be  separated  from  S.  hreviariHiatum,  to  which  it  is  related,  by  the 
very  long-attenuate,  filiform  leaves,  and  taller  and  more  slender  culms. 

5.  SITANION  BREVIARISTATUM  J.  G.  Smith,  sp.  nov. 

Low,  cff  spitose  perennial,  with  slender,  erect  spikes  and  very  long,  rigid,  erect  or 
ascending  leaves.  Culms  about  2  dm.  high,  erect,  clothed  with  dead  leaf-eheatbs 
at  the  b:ise.  Sheaths  smooth,  closely  enveloping  and  longer  than  the  internodes, 
Bcarious  along  the  margins.  Lignle  nearly  obsolete.  Blades  5  fo  15  cm.  long, 
linear,  rigid,  pungently  pointed,  densely  strigose  pubescent  on  both  surfaces, 
closely  involute.  Spike  slender,  rigid,  3  to  6  cm.  long.  Empty  glumes  2-  to 
many-parted,  bearing  scabrous,  flexuous,  divergent  awns,  from  7  to  20  mm.  long. 
Flowering  glume  about  6  mm.  long,  narrowly  lanceolate,  smooth  below,  scabroas 
above,  tipped  with  a  short,  rigid  awn  from  1  to  1.5  cm.  long.  Palea  as  long  as 
the  flowering  glumo,  acute,  2-nerved,  searious  along  the  margins,  bicuspidate. 
Grain  adherent  to  the  ]>alea,  elliptical,  oblanceolate,  5  mm.  long,  compressed, 
acute  at  the  base,  rounded  at  the  apex.  Internodes  of  the  rachis  compressed, 
4  tu  5  mm.  long,  spatulate  above,  glaucous. 

Type  specimen  collected  by  Coville  and  Funston,  No.  833,  Willow  Creek  Canyon, 
Panamiut  Mountains,  California,  May  22,  1891. 

This  species  diffei-sfrom  Sitanion  multisetum  to  wliieh  it  is  related,  in  the  low,  densely 
cajspitose  habit;  short,  slender  spikes;  and  very  short  awns  of  the  empty  and 
flowering  glumes.    The  basos  of  the  culms  are  clothed  with  papery  leaf-sheaths. 

$^  Eusitanion.  Lowest  Jiorct  of  one  or  both  spikelets  sterile  and  like  the  empty  glumes; 
some  of  the  empty  glumes  hijid  from  about  the  middle^  the  divisions  dirsfgent;  the 
others  entircy  subulate-setaceous. 

6.  SITANION  MINUS  J.  G.  Smith,  sp.  nov. 

Culms  1.5  to  2  dm.  high,  slender,  rigid,  erect,  terete,  glabrous.  Nodes  glabrous. 
Culm  leaves  5.  Sheaths  glabrous,  closely  enveloping  and  longer  than  the  inter- 
nodes. Ligulf  almost  obsolete.  Blades  5  to  7  em.,  those  of  the  innovations  8  to 
12  cm.  long,  rigid,  erect  or  somewhat  divaricate,  linear,  acuminate,  involute, 
smooth  and  glabrous  on  the  back,  scabrous  on  the  margins,  strigpse-pubescent  on 
the  nerves  above.     Spikes  3  to  5  cm.  long,  slender,  tlieir  bjwes  included  in  the 
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upper  leaf  sheaths,  closely-flowered.  Empty  glumes  4,  siihulate  or  one  of  the 
lateral  ones  often  lanceolate  and  2-nerved,  hi  fid  from  ahove  the  middle,  scahruns, 
25  to  32  mm.  long.  Spikelets  2-flowered,  both  fiorefs  of  one  of  them  sterile, 
re4lnce<l  to  snbiilate  awns.  Lower  floret  of  the  other  hermaphrodite,  the  flower- 
ing glume  5  mm.  long,  lanceolate,  strongly  nerved  and  scabrous  above  the 
middle,  smooth  below,  entire,  tipped  by  a  slender  scabrous,  subfiexuons  awu 
about  3  cm.  long.  Palea  as  long  as  the  flowering  glume,  bicnspidate.  Second 
floret  rudimentary,  awned.  Internodes  of  the  rachis  2  to  3  mm.  long,  spatulate, 
glabrons. 

Type  collected  by  L.  Schoenefeldt,  No.  3277,  International  Boundary  Commission, 
Jacumba  Hot  Springs,  near  monument  233,  altitude  900  m.,-  May  24,  1894. 

Belated  to  Sitanion  mvltisetum, 

7.  SCTANION  RIOIDI7M  J.  G.  Smith,  sp.  nov. 

Culms  1  to  2  dm.  high,  terete,  striate.  Nodes  glabrous.  Sheaths  longer  than  the 
internodes,  smooth  and  glaucous,  or  the  lower  ones  hirsute,  open  at  the  throat. 
Lignle  cartilaginous,  1  mm.  long.  Blades  3  to  8  cm.  long,  2  to  3  mm.  wide,  rigid, 
involute,  smooth  and  glaucous  on  the  back,  obtuse  or  acute  at  the  apex,  scab- 
rous along  the  margins  and  nerves  above.  Spike  2  to  8  cm.  long,  ascending, 
exserted  its  own  length,  or  the  base  included  in  the  uppermost  leaf-sheath; 
empty  glumes  4  and  entire,  or  6  (i. «.,  the  two  lateral  ones  at  each  node  divided 
to  the  very  base)  awned,  strongly  divaricate,  2  to  3  cm.  long.  Lowest  floret 
sometimes  sterile,  like  the  empty  glumes.  Spikelets  few-flowered.  Flowering 
glume  7  to  9  mm.  long,  linear-lanceolate,  trifld,  smooth  and  glaucous  below, 
scabrous  above,  tipped  with  a  stout,  divergent  awn  3  to  4mm.  long. .  Internodes 
of  the  rachis  3  to  4  mm.  long,  compressed,  scabrous  on  the  margins. 

Type  collected  by  O.  D.  Allen,  No.  178,  Cascade  Mountains,  Washington,  1896.  Other 
specimens  examined  are  Elmer,  No.  1145,  Washington,  1898;  and  G.  H.  Yasey, 
Washington,  1889;  H.  E.  Brown,  No.  372,  north  side  of  Mount  Shasta,  California, 
1897;  R.  M.  Horner,  No. 579,  Blue  Mountains,  Washington,  July  29,  1897;  A.Nel- 
son, No.  1021,  Union  Pass,  Wyoming,  August  13,  1895;  J.  N.  Rose,  No.  271,  Timber 
Reserve,  northwest  Wyoming,  August  28,  1893;  Frank  Tweedy,  No.  79,  Teton 
Forest  Reserve,  Wyoming,  July,  1897;  and  S.  Wat«on,  No.  1.337,  E.  Humboldt 
Mountains,  Nevada,  August,  1868. 

This  grass  is  related  to  S,  glabrumj  difl'erlng  in  the  dwarf  habit  of  growth  and  rigid 
glaucous  leaves. 

8.  SITANION  CALIFORNICUM  J.  G.  Smith,  sp.  nov. 

Cnlms  low,  ascendinv^,  1.5  to  2.5  dm.  high,  terete,  striate,  densely  pubescent  above, 
geniculate  at  the  nodes.  Sheaths  longer  than  the  internodes,  the  lower  ones 
densely  hirsute,  the  upper  minutely  puberulent,  the  uppermost  many  times 
longer  than  the  blade.  Ligule  obsolete.  Blade  2  to  8  cm.  long,  3  to  4  mm.  wide, 
rigid,  divaricate  or  ascending,  prominently  striate,  linear-lanceolate,  abruptly 
contracted  at  the  base,  attenuate  toward  t!ie  obtuse  or  subacute  apex,  scabrous 
above  and  on  the  margins,  densely  puberulent  on  the  back.  Spike  subflexuous, 
erect  or  ascending,  loosely  few-flowered,  5  to  8  cm.  long,  barely  exserted  or  the 
base  inclosed  in  the  uppermost  leaf-sheaths.  Lowest  floret  of  one  of  each  pair 
of  spikelets  sterile.  Empty  glumes  4,  entire,  subulate-setaceous,  divaricate,  3 
to  5  cm.  long.  Flowering  glume  linear,  acute,  abruptly  rounded  at  the  base,  10 
to  12  mm.  long,  finely  scabrous,  terminating  in  a  stout,  divaricate,  scabrous 
awn  about  4  cm.  long,  arising  from  between  two  minute  lateral  seta*.  Palea  2 
mm.  shorter  than  the  flowering  glume,  truncate  or  obtuse,  scabrous  on  the 
nerves  above.  Internodes  of  the  rachis  compressed,  4  to  5  mm.  long,  scabrous 
throughout. 

Type  collected  by  S.  B.  Parish,  No.  3295,  San  Bernardino  Mountains,  California,  alti- 
tude 2,150  m.,  June  23,  1894.  Closely  related  to  S.  rigidnmj  but  with  leaves 
pubescent  throughout  and  longer  flowering  glumes. 
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9.  SITANXON  GLABRUM  J.  G.  Sniitb,  sp.  nov. 

Culms  erect,  terete,  smooth  and  shining,  glaucous.  Sheaths  glaucous,  glabrous, 
rather  closely  enveloping  and  shorter  than  the  internodes,  scarious  along  the 
.  margins,  open  at  the  throat.  Ligule  membranaceous,  almost  obsolete.  Blades 
7  to  15  cm.  lopg,  2  to  5  mm.  wide,  broadly  linear,  acute,  flat  becoming  involute, 
smooth  and  glabrous  on  the  back,  scabrous-pubescent  along  the  nerves  above. 
Spike  5  to  8  cm.  long,  sleniler,  subtlexuous,  its  base  inclosed  in  the  swollen 
uppermost  sheath.  Empty  glumes  bifid  from  the  very  base,  the  lobes  subulate, 
setaceous,  G  to  8  cm.  long,  subflexuous,  slender,  divaricate.  Flowering  glume  7 
to  8  mm.  long,  rounded  on  the  back,  smooth  and  shining  for  its  lower  two-thirds, 
linear-lanceolate;  acute,  entire  or  minutely  bifid  at  the  apex,  tipped  with  a 
slender,  rigid,  setaceous  awn  4  to  5  cm.  long.  Palea  as  long  as  the  flowering 
glume,  bidentate,  scabrous  on  the  nerves  above.  Internodes  of  the  rachis 
obcuneate,  compressed,  about  3  mm.  long. 

Typo  collected  by  Coville  and  Funston,  No.  914,  near  Crystal  Spring,  Coso  Mountains, 
California,  June  12,  1891.  Also  collected  by  J.  A.  Allen,  California,  without  date 
or  locality.  No.  821,  Hall,  San  Jacinto  Mountains,  may  be  placed  here;  and  also 
PurpuR,  No.  5289,  Pah  Mountains,  1897.  The  latter  has  the  habit  of  typical 
S,  ylahi^nif  but  the  leaves  ami  sheaths  are  minutely  soft  pubescent  and  the  spike- 
lets  and  empty  glumes  purplish.  Other  specimens  examinedare :  L.  Schoenefeldt, 
No.  3609,  Laguna,  Cal.,  Jnne  14, 1894 ;  and  C.  V.  Piper,  No.  1952,  dry  slopes  Mount 
Rainier,  Wash.  2,100  m.,  August,  1895. 

10.  SITANION  INSULARE  J.  G.  Smith,  sp.  nov. 

Culms  slender,  erect,  terete,  glabrous.  Nodes  glabrous.  Culm  leaves  4  or  5.  Sheaths 
glabrous,  closely  enveloping  the  culm,  open  at  Ihe  throat,  shorter  than  the  inter- 
nodes. Ligule  almost  obsolete.  Blades  linear,  1  to  1.5  dm.  long,  glabrous  on 
the  back,  strongly  nerved  and  strigosc-pubescent  on  the  nerves  above,  scabrous 
along  the  margins.  Spike  slender,  5  to  8  cm.  long.  Empty  glumes  lanceolate, 
bifid  and  2-awned,  4  to  5  mm.  long,  2  mm.  wide,  tipped  with  divergent,  slender, 
scabrous  awns,  10  to  20  mm.  long.  Flowering  glume  8  mm.  long,  linear-lanceo- 
late, smooth  and  shining,  glabrous  for  the  lower  two-thirds,  rounded  on  the 
back  below,  keeled  above,  3-toothed,  the  middle  nerve  extending  into  a  stout, 
scabrous,  divaricate  awn  about  15  mm.  long;  lateral  teeth  1  to  2  mm.  long. 
Palea  as  long  as  the  flowering  glume,  2-toothed  at  the  apex.  Internodes  of  the 
rachis  linear,  dilated  above,  sharply  2-edged,  scabrous  on  the  margins,  7  to  10 
mm.  long. 

Tyi>e  collected  by  Sereno  Watson,  No.  1338,  Carrington  Island,  Salt  Lake,  Utah, 
June,  1869. 

This  species  is  quite  distinct  from  any  other  in  the  National  Herbarium.  It  has  the 
broad  empty  glumes  of  Elymusy  but  two-parted,  as  in  Kusiianionj  with  divaricate 
awns.  The  empty  glumes  are  inserted  as  in  SitanioUj  while  the  form  of 'the 
spikelets  and  the  habitat  of  the  infloresoence  resembles  some  species  of  Jyro^^oii. 
As  in  the  other  Sitanion  species  the  rachis  breaks  up  into  segments  at  maturity. 

11.  SITANION  CINBRBUM  J.  G.  Smith,  sp.  nov. 

Slender,  ascending,  leafy  perennial,  2  to  3  dm.  high,  the  entire  plant  ashy-gray  with 
a  close,  dense  pubescence.  Innovations  as  long  as  the  culms.  Culms  slender, 
terete,  pubescent.  Nodes  glabrous.  Sheaths  closely  enveloping  the  internodes 
and  shorter  than  them,  densely  ciliate-pubescent.  Ligule  almost  obsolete. 
Blailes  linear,  rigid,  involute,  the  uppermost  5  to  7,  the  lower  15  to  20  cm.  long, 
densely  strigose-pubescent  on  the  nerves  above,  soft-pubescent  or  hirsute  below. 
Spike  slender,  4  to  5  cm.  long.  Empty  glumes  very  scabrous,  bifid,  2-awned, 
the  strongly  divergent  scabrous  awns  2  to  3  cm.  long.  Flowering  glumes  7  to  8 
mm.  long,  roun<led  on  the  back,  scabrous  throughout,  3-nerved  toward  the  apex, 
3-awned,  the  lateral  awns  very  slender,  2  to  4  mm.  long,  the  middle  one  stout, 
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divaricate,  2  to  3  cm.  long.  Palea  as  long  as  the  flowering  glume,  tipped  with 
two  slender  scabrous  awns.  luternodes  of  the  rachis  scabrous  along  the  mar- 
gins; 2  to  4  mm.  long. 

Type  collected  by  S.  M.  Tracy,  No.  222,  Reno,  Nev.,  1887. 

It  differs  from  any  other  specimen  in  the  National  Herbarium  in  being  densely  gray- 
ish-pnbescent  throughout.  In  the  character  of  the  spikelets  it  approaches  5. 
kifstrix.  No.  127,  Suksdorf,  Bickletoti,  Yakima  County,  Wash.,  June  7,  1884, 
with  similar  leaves  and  inflorescences,  but  the  plant  less  densely  pubescent  and 
qnite  glaucoos,  may  be  placed  here.  Also  a  specimen  collected  by  Dr.  C.  H. 
Merriam  on  Mount  Shasta,  California,  1898. 

12.  SITANION  HTSTRIX  (Nutt.)  J.  G.  Smith,  new  combination.  {Jigilopt  hystrix 
Xutt.  Gen.  N.  Am.  PL,  1:  86,  1818.)     PI.  II. 

Culms  1  to  3  dm.  high,  slender,  erect  or  ascending,  scabrous  above,  clothed  at  the 
base  with  papery  leaf-sheaths.  Innovations  yery  leafy,  one  third  to  two-thirds 
the  length  of  the  culms.  Sheaths  striate,  strigose-pnbescent,  o)>en  at  the  throat, 
closely  enveloping  the  internodes.  Ligule  almost  obsolete.  Blades  narrowly 
linear,  flat  or  at  length  involute,  strigose-pubesoent  throughout,  prominently 
9-nerved,  scabrous  along  the  margins,  erect  or  ascending;  those  of  the  innova- 
-  tions  7  to  12  cm.  long,  1  to  2  mm.  wide ;  culm  leaves  about  as  long,  2  to  4  mm. 
wide.  Spike  5  to  7  cm.  long,  erect  or  sabHexuous,  exserted,  or  its  basal  portion 
inclosed  in  the  uppermost  leaf-sheath,  closely  flowered.  Spikelets  3-  to  4-flow- 
ered,  compressed.  Empty  glumes  bifld,  from  near  the  base  and  unequally 
2-awned;  the  strongly  scabrous,  glaucous,  divergent  awns,  3  to  4  cm.  long. 
Flowering  glume  7  to  8  mm.  long,  linear-lanceolate,  minutely  pubescent,  3-awned, 
the  middle  awn  rather  slender,  recurved,  about  3  cm.  long.  Palea  as  long  as  or 
longer  than  the  flowering  glume,  scabrous,  tipi>ed  with  two  slender  awns,  2  to 
3  mm.  long.  Internodes  of  the  rachis  glaucous,  linear,  not  at  all  dilated  above, 
about  5  mm.  long. 

A  common,  worthless  bunch  grass  on  shale  hills  and  among  the  sagebrush  on  the 
high  plains  from  western  Colorado  to  eastern  Washington. 

Specimens  EXAMrNKi>:  Wyomintj:  P.  A.  Rydberg,  No.  2028,  Wamsutter,  July  24, 
1895;  C.  L.  Shear,  No.  280^,  Wamsutter,  .June  24,  1895;  No.  283,  Green  River, 
June  25',  1895;  Thomas  A.  Williams,  No.  2437,  dry  rocky  hillsides,  Kvanston, 
July  10,  1897;  No.  2379,  dry  sagebrush  hills,  Green  River,  July  9,  1897;  Aven 
Nelson,  No.  3058,  Green  River  Hills,  May  31,  1897;  No.  3669,  Wamsutter,  July 
10,  1897;  No.  3784,  North  Vermilion  Creek,  July  20,  1897. 

Washington:  C.  V.  Piper,  No.  2579,  on  sagebrush  land,  Kllensburg,  July  9, 1897.  A.  B. 
Leckenby,  Walla  Walla,  July  12, 1898. 

Colorado:  John  Wolfe,  No.  623, 1873 ;  C.  Thomas,  1869 ;  and  F.  E.  Clements,  No.  60,  Wal- 
senbnrg,  July  10, 1896. 

There  are  in  the  herbarium  of  the  Philadelphia  Academy  of  Science  two  of  NuttalPs 
specimens  of  Sitanion,  One  of  these,  labeled  ^^  ChreiomeriB  iriehoides,  R.  Mts. 
Platte,"  is  exactly  identical  with  No.  3784,  A.  Nelson,  and  No.  283,  C.  L.  Shear, 
both  collected  in  the  Red  Desert  of  Wyoming.  The  other,  labeled  **ElymuB 
difformiti,  R.  Mts.  Platte,"  is  nearly  identical  with  No.  2028,  Rydberg,  from  Wam- 
sutter, Wyo.  If  these  specimens  are  those  from  which  Nuttall's  description  of 
JEgilopa  hysUHx  was  drawn,  and  they  agree  better  with  his  description  than  any 
specimen  from  the  "arid  plains  of  the  Missouri*' so  far  examined,  then  there  wjyi 
undoubtedly  a  mistake  made  in  referring  the  habitat  of  this  to  that  locality. 

I  am  assured  by  Dr.  E.  L.  Greene  that  it  is  highly  improbable  that  Raflnes(iue  drew 
his  description  of  S,  elymoides  from  Nuttairs  plant,  and  it  is  certain  that  Raflu- 
esque's  description  (Journ.  Phys.  89 :  1819)  differs  in  important  particulars  from 
that  of  JEgilops  hysU'ix,  Nuttall.  1  am,  however,  unable  detinitely  to  identify  any 
Sitanion  with  which  I  am  familiar  as  the  true  S,  elymoidesy  Raf.  The  locality, 
"Missouri,^  of  1819,  was  then  applied  to  what  now  constitutes  several  largo 
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states  in  which  a  <lozeu  or  moro  separate  species  occur.  KftHnesque  apparently 
left  uo  type,  and  the  original  description  is  too  fragmentary  to  enable  one  to 
more  than  ^^uess  at  the  identity  of  the  plant  which  he  de8crit>ed. 

13.  SITANION  CJESSPITOSUM  J.  G.  Smith,  sp.  nov. 

Densely  ciespitose,  with  flat  leaves,  and  weak,  ascending  calms.  Sterile  shoots 
very  leafy,  erect  or  spreading,  1  to  2  dm.  long.  Cnlms  2  to  3  dm.  high,  very 
slender,  terete,  glabrous.  Nodes  glabrous.  Sheaths  striate,  open  at  the  throat, 
smooth  and  glabrons.  Ligule  membranaceous,  entire,  very  short.  Blades  4  to 
10  cm.  long,  2  to  3  mm.  wide,  linear,  flat,  or  the  margins  incnrved,  prominently 
7-nerved  above,  glabrons  on  the  back,  scabrous  above.  Spike  4  to  6  cm.  long, 
its  baso  sometimes  inclosed  in  the  uppermost  sheath,  mostly  ezserted,  somewhat 
flexuous.  Empty  glumes  entire  or  bifid,  3  to  4  cm.  long,  divaricate,  scabrous. 
Flowering  glume  of  the  lowest  fertile  floret  linear- lanceolate,  entire,  smooth  and 
shining  below,  sparsely  scabrous  above  the  middle,  about  7  mm.  long,  tipped 
with  a  flexuous  scabrous  awn,  abont  5  mm.  long.  Callus  rounded,  glabrous. 
Palea  as  long  as  the  flowering  glume,  rounded  at  the  apex.  Joints  of  the  rachis 
glabrous,  except  along  the  margins,  not  at  all  dilated  above,  two-thirds  the 
length  of  the  lowest  floret. 

Growing  in  rich  soil  in  the  canyons  around  Silver  City,  N.  Mex.  • 

Type  specimens  collected  by  Jared  G.  Smith,  near  Cliff",  N.  Mex.,  August  19,  1897. 
Also  collecte<l  at  the  same  locality  in  August,  1896.  It  grows  only  in  shaded 
canyons,  and  on  moist  talus  slopes  in  the  mountains  at  an  altitude  of  about 
2, 000  m.  Its  leaves  continue  green  during  the  winter.  It  is  one  of  the  ''mutton 
grasses,"  formerly  abundant  and  highly  valneil  as  forage  for  sheep  and  cattle, 
now  to  be  found  only  iu  protected  situations.'  Probably  also  occurring  in  the 
mountains  of  western  Texas,  although  there  are  no  specimens  from  any  other 
locality  than  the  typical  one  in  the  National  Herbarium. 

Closely  related  to  S.  hystrix  (Nutt.)  JGS.,  but  the  Hheaths  and  blades  are  glabrous 
on  the  back. 

14.  SITANION  MONTANUM  J.  G.  Smith,  sp.  nov. 

Culms  rather  stout,  erect,  2  to  4  dm.  high,  terete,  striate,  glabrous  below,  scabrous 
above.  Sheaths  rather  loose,  open  at  the  throat,  as  long  as,  or  lon<^er  than,  the 
interuodes,  smooth,  scabrous  or  pubescent.  Blades  5  to  10  cm.  long,  3  to  4  mm. 
wide,  linear,  acuminate,  flat  or  involute,  pubescent  on  the  back,  scabrous  or 
strigose-pubesceut  on  the  prominent  nerves  above,  scabrous  along  the  margins, 
rigid,  erect  or  ascending,  the  uppermost  usually  shorter  than  the  spike.  Spike 
erect,  loosely  flowered,  5  to  10  cm.  long.  Empty  glumes  subulate,  scabrous,  long- 
awned,  some  of  those  in  the  lower  part  of  the  spike  unequally  bifid,  the  lobes 
extending  into  scabrous,  divergent  awns  5  to  6  cm.  long,  2  or  often  3  spikelets 
at  each  node.  Lowest  floret  sterile.  Flowering  glumes  10  to  11  mm.  long, 
linear-lanceolute,  rounded  on  the  back,  smoi'th  and  shining  for  the  lower  third, 
scabrous  above  and  on  the  margins,  trifid,  three-awned,  the  scabrous,  divergent 
middle  awn  4  to  7  cm.  long,  the  lateral  awns  very  short,  slender.  Palea  as  long 
as  the  flowering  glume,  with  two  short,  setaceous,  scabrous  awns,  or  sometimes 
rather  obtuse  and  muticous.  Internodes  of  the  rachis  linear  or  dilated  above, 
compressed,  glaucous,  4  to  6  mm.  long. 

S»  montanum  ditfers  from  S,  strigosiim  in  the  shorter,  flat,  and  more  rigid  erect  leaves 
and  smoother  flowering  glume.    This  may  be  Ratinesque's  S.  elymoidett. 

Northern  Wyoming  and  Montana  to  Oregon.  Specimens  examined:  MoniaMa:  F. 
Lamson-Scribner,  No.  437,  gravelly  bottoms,  Indian  Creek,  July  4,  1883;  rather 
densely  cinereou8-pul>e8cent  throughout.  P.  A.  Rydberg,  No.  3091  (type),  Span- 
ish Creek,  July  15, 1896;  and  No.  3133,  Spanish  Basin,  July  18, 1896.  Thomas  A. 
Williams,  No.  2002,  Spanish  Creek  Basin,  July  16, 1896,  on  sterile,  rocky  soil. 

Wyaming:  Thomas  A.  Williams,  No.  2776,  Bull  Camp,  August  2,  1897;  and  No.  2596, 
Ten  Sleep  Lakes,  Big  Horn  Mountains,  August  19, 1897. 
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Idaho:  B.  W.  Everman,  No.  319,  shores  of  Petit  Lake,  August  13,  18i>5. 

Oregon:  A  fragmentary  specimen  collected  by  the  U.  S.  South  Pacific  Exploring 

Expedition,  under  the  command  of  Captain  Wilkes,  1838-1842,  is  doubtfully 

referred  here. 

15.  SITANION  STRIOOSUM  J.  G.  Smith,  sp.  nov. 

CalmB  stout,  erect,  3  to  6  dm.  high,  terete,  striate,  glabrous,  the  uppermost  inter- 
nodes  minutely  pubescent.  Nodes  brownish,  glabrous.  Sheaths  open  at  the 
throat,  loose,  striate,  scarious  along  the  margins  above,  more  or  less  densely 
pubescent,  as  long  an  or  longer  than  the  intemodes.  Ligule  nearly  obsolete. 
Blades  1  to  2.3  dm.  long,  3  to  6  mm.  wide,  linear  to  linear-lanceolate,  flat  or  the 
lower  ones  involute,  rounded  at  the  base,  long-acuminate  pointed,  strongly 
nerved,  strigose-pubescent  throughout,  sparsely  hirsute  along  the  nerves,  sca- 
brous on  the  cartilaginous  margins.  Spike  stout,  erect,  exserted,  8  to  12  cm. 
long.  Empty  glumes  with  the  awn  5  to  6  cm.  long,  entire  or  bifid,  scabrous, long- 
awned,  divaricate.  Flowering  glumes  8  to  10  mm.  long,  lanceolate,  rounded  on 
the  back,  scabrous  and  glaucous,  strongly  3-neryed  above,  the  middle  awn  stout, 
recurved,  scabrous,  5  to  7  cm.  long,  the  lateral  ones  1  to  2  mm.  long.  Palea 
nearly  as  long  as  the  flowering  glume;  bifid,  with  two  short  awns,  ciliate  along 
the  nerves  above. 

Type  collected  by  P.  A.  Rydberg,  No.  3298,  Sheep  Creek,  Montana,  August  8,  1896. 
Also  collected  by  Charles  A.  Geyer,  June  10,  1839,  **  in  heavy  ferruginous  loam, 
Missoariy  James  and  Shienne  River  valleys,"  probably  at  the  eastern  border  of 
the  Bad  Lands,  above  Mandan,  N.  Dak. 

S.  8trigo»um  differs  from  S,  montanum  in  the  very  long,  less  rigid,  more  strongly 
nerved  calm  leaves,  the  uppermost  nearly  as  long  as  or  much  exceeding  the 
spike,  those  of  the  innovations  half  the  length  of  the  culm.  The  flowering 
glumes  are  more  scabrous  and  shorter.    This  may  be  Rafinesque^s  S,  elymoides, 

16.  SITANION  MOLLE  J.  G.  Smith,  sp.  nov. 

Culms  stoat,  erect,  rigid,  3  to  4  dm.  high,  clothed  at  the  base  with  dead  leaf -sheaths, 
terete,  striate,  pubescent.  Innovations  about  half  as  long  as  the  culm.  Nodes 
glabrous.  Sheaths  rather  loose,  open  at  the  throat,  longer  than  the  intemodes, 
pubescent,  the  lower  ones  sparsely  hirsute  along  the  nerves,  the  upper  puberu- 
lent  and  scabrous  on  the  nerves.  Ligule  entire,  almost  obsolete.  Blades  rigid, 
erect  or  ascending,  linear,  long-acuminate  pointed,  8  to  15  cm.  long,  3  to  5  mm. 
wide,  the  uppermost  longer  than  the  spike,  soft-puboHcent  throughout,  scab- 
rona  along  the  cartilaginous  margins,  on  the  nerves  above  and  along  the  mid- 
rib beneath.  Spike  7  to  8  cm.  long,  erect,  loosely  flowered,  shortly  exserted. 
Empty  glumes  4,  entire  or  unequally  bifid,  subulate-setaceous,  6  to  7.5  cm.  long, 
aoabroas,  divaricate.  Lowest  floret  of  one  of  the  spikelets  sterile  and  like  the 
empty  glumes.  Flowering  glume  of  the  lowest  hermaphrodite  floret  linear- 
Iftnceolate,  acute,  1  cm.  long,  smooth  and  shining,  glaucous,  trifid,  or  entire, 
tipped  with  a  stout,  spreading,  scabrous  awn  5  to  7  cm.  long.  Palea  as  long  as 
the  flowering  glume,  acute,  or  bicuspidate  scabrous  along  the  nerves. 

Tyi>e  collected  by  Shear  and  Beesey,  No.  1469,  East  Side  Buffalo  Pass,  Larimer 
County,  Colo.,  moist,  open  mountain  side,  3,200  m.  August  14,  1898. 

S,  molle  is  related  to  S,monianum.  It  differs  in  being  finely  pubescent  throughout. 
The  leaves  are  longer  and  less  strongly  nerved. 

$$$  Hordeiformae.     Lowest  floret  hermaphrodite.     Empty  glumes  4 ^  entire. 

17.  SITANION  BREVIFOLIUM  J.  G.  Smith,  sp.  nov.   PI.  III. 

Culms  3  to  6  dm.  high,  terete,  stout,  erect,  obscurely  striate,  glaucous.  Innovations 
less  than  half  the  length  of  the  culms.  Nodes  glabrous.  Sheaths  smooth, 
scarious  along  the  margins,  glaucous,  longer  than  the  intemodes,  the  uppermost 
much  elongated,  the  lower  sometimes  pubescent  or  hirsute.    Ligule  almost 
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obsolete.  Blades  5  to  10  or  rarely  12  cm.  long,  3  to  4  mm.  wide,  linear,  acumi- 
nate, flat  or  involute,  rigid,  divergent  or  ascending,  smooth  and  glaucons  on 
the  back,  scabrons-pubescent  along  the  prominent  nerves  above.  Spike  7  to  15 
cm.  long,  loosely  few-flowered,  long-exserted.  Empty  glnmes  stoat,  setaceous, 
divergent,  5  to  9  cm.  long,  smooth  and  shining  and  often  glaucous  at  the  base, 
scabrous  above.  Flowering  glumes  8  to  10  mm.  long,  linear-lanceolate,  glau- 
cous, scabrous  throughout,  rounded  on  the  back  below,  nerved  above,  entire, 
tipped  with  a  stout,  scabrous,  spreading  awn  4  to  8  cm.  long.  Palea  as  long  as 
the  flowering  glume,  scabrous  on  the  margins  above,  obtuse.  Joints  of  the 
rachis  compressed,  glaucous,  5  to  10  mm.  long,  linear.  Closely  related  to  S, 
long\foUum,  but  the  culm  leaves  shorter  and  more  rigid  and  the  innovations  leas 
than  half  as  long  as  the  culms. 

Type  collected  by  J.  W.  Toumey,  No.  797,  Tucson,  Ariz.,  1892. 

Specimens  examined,  Colorado:  Tracy,. Earle  &  Baker,  No.  4274,  Hamors  Lake, 
July  24,  1898;  No.  429,  Mancas,  July  8, 1898;  No.  4272,  Durango,  July  18,  1898. 
C.L.  Shear,  No.  1087,  Breckenridge,  August  29,  1896;  No.  1070,  Dillon,  August 
26, 1896;  No.  612,  Georgetown,  August  17,  1896;  No.  997,  Westcliffe,  August  12, 
1896;  No.  912,  Marshall  Pass,  July  27,  1896;  No.  1003,  Buena  Vista,  August  15, 
1896;  No.  814  and  833,  Veta  Pass,  July  13,  1896;  No.  1096,  Como,  September  1, 
1896;  No.  1240,  Animas  Canyon,  August  5,  1897.  P.  A.  Bydberg,  No.  2414, 
Georgetown,  August  20,  1895;  No.  2509,  Boulder,  September  3,  1895.  Shear  <&; 
Bessey,  No.  1407,  Egeria  Park,  August  4,  1898.     Patterson,  Georgetown,  1875. 

Wyoming :  Thomas  A.  Williams,  No.  2573a,  Iron  Mountain,  July  2,  1897,  and  No. 
2621,  Bear  Lodge,  July  23,  1897;  A.  Nelson,  No.  3952,  Albany  County,  August 
9,1897. 

Utah:  Marcus  £.  Jones,  No.  5663frd,  Marvine  Laceolite,  July  23,  1894;  No.  568id6, 
Mount  Ellen,  Henry  Mountains,  July  25, 1894,  and  5770p,  Fish  Lake,  August  7, 
1894. 

18.  8ITANION  LONOIFOLIUM  J.  G.  Smith,  sp.  nov. 

Culms  3  to  5  dm.  high,  stout,  ascending,  somewhat  geniculate  at  the  base,  glaucous. 
Leaves  of  the  innovations  1.5  to  3  dm.  long,  attenuate,  involute,  often  as  long 
as  the  culms.  Nodes  glabrous.  Sheaths  scabrous  and  glaucous,  or  more  or  lees 
strigose-pubescent,  or  sparsely  hirsute,  longer  than  the  intemodes,  loose,  open 
at  the  throat,  scarious  along  the  margins  above.  Ligule  entire,  almost  obsolete. 
Blades  linear,  long,  attenuate,  acuminate,  striate,  smooth  and  glaucous  or  pubes- 
cent, or  sparsely  hirsute  on  the  back,  1  to  2  dm.  long,  1  to  3  or  4  mm.  wide. 
Spike  subflexnous  or  somewhat  nodding,  1  to  1.3  dm.  long,  rather  loosely  flow- 
ered, its  base  inclosed  in  the  inflated  uppermost  leaf-sheath.  Spikelets  2  or 
rarely  3  at  each  node.  Empty  glumes  subulate  setaceous,  divaricate,  scabrous, 
6  to  8  cm.  long.  Flowering  glumes  8  to  11  mm.  long,  scabrous,  glaucous, 
rounded  on  the  back  below,  keeled  above,  entire  or  minutely  trifid,  tipped  with 
a  stout,  scabrous  divaricate  awn  5  to  6.5  cm.  long.  Palea  as  long  as  the  flower- 
ing glume,  obtuse  or  bicuspidate,  scabrous  on  the  nerves  above.  Intemodes  of 
the  rachis  compressed,  glaucous,  6  to  8  mm.  long.  Closely  related  to  S.  breci- 
folium,  from  which  it  may  be  distinguished  by  the  long  attenuate  flezuous  leaves 
of  the  culms  and  innovations  and  by  the  subflexnous  spikes,  inclosed  at  the 
base  in  the  uppermost  leaf-sheaths. 

Type  collected  by  C.  L.  Shear,  No.  1213,  near  Silverton,  Colo.,  August  4, 1897,  among 
rocks  on  the  open  sides  of  a  canyon,  altitude  3,000  m. 

Specibhcns  examined,  Colorado:  J.Wolfe,  No.  1161-2-3,  Denver,  1873.  C.  L.  Shear, 
No.  1152  and  No.  1158,  Ouray,  July  4,  1897;  No.  886,  Villa  Grove,  July  24,  1897; 
No.  836,  Veta  Pass,  July  15, 1896;  No.  717,  Idaho  Springs,  August  27, 1895.  M.  E. 
Jones,  No.  531,  Idaho  Springs,  August  1, 1878.  Tracy,  Earle  &  Baker,  No.  4275, 
Chicken  Creek,  July  6,  1898.  P.  A.  Rydberg,  No.  2497,  Idaho  Springs,  August 
28, 1895. 

Kansas:  C.  H.  Thompson,  No.  21,  Ulysses,  June  26,  1893. 
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Wyoming:  D.  Griffiths,  Nos.  493  and  500,  Sandance,  Angnst  10,  1897;  No.  576,  Little 

Missouri  Buttes,  Angnst  15, 1897;  No.  669,  Inyankara  Mountain,  Angnst  23, 1897; 

A.  Nelson,  No.  1602,  Laramie  Peak,  August  6,  1895. 
Xerada :  Shockley,  without  date  or  locality. 
Arizona:  Dr.  Palmer,  No.  534,  1876.    G.  C.  Nealley,  No.  171,  Rincon  Mountains, 

Angnst,  1891. 
Xetc  Mexico:  C.  Wright,  No.  2076,  in  part,  1851-52.     E.  O.  Wooten,  No.  322,  White 

Mountains,  Angnst  12,  1897. 
Texas:  J.  Reverchon,  Upper  Concho  River  fCurtiss,  No.  3536). 

19.  8ITANION  PXTBIFLbRnM  J.  G.  Smith,  sp.  nov. 

Low,  csespitose  perennial,  with  stout,  rigid,  erect  culms,  2  to  3  dm.  high,  and  tufted, 
erect,  rigid  innovations,  1  to  1.5  dm.  long.  Culms  terete,  strigose-puheeceut  above. 
Culm  leaves  3  to  5.  Nodes  glabrous,  glaucous.  Sheaths  about  as  long  as,  or 
longer  than,  the  intemodes,  open  at  the  throat,  not  at  all  inflated,  glabrous. 
Ligule  obsolete.  Blades  puberulent  on  the  back,  rigid,  linear -involute,  pungently- 
pointed,  scabrous  above,  the  lowest  10  cm.,  the  uppermost  1.5  to  4  cm.  long  and 
horizontally  spreading  or  divaricate.  Spike  exserted,  erect,  about  5  om.  long. 
Empty  glumes  setaceous,  divaricate,  4  to  6  cm.  long,  scabrous  throughout,  not  at 
all  lobed  or  divided.  Spikelets  2i-flowered,  the  uppermost  floret  rudimentary. 
Flowering  glume  of  the  lowest  floret  7  mm.  long,  linear-lanceolate,  acute,  with 
a  rounded  callus,  scabrous  and  finely  pubescent,  tipped  with  a  straight,  erect, 
scabrous  awn,  5  to  6  cm.  long.  Palea  rounded  or  entire  at  the  apex,  as  long  as 
the  flowering  glume,  scabrous  along  the  margins.  Joints  of  the  rachis  one- 
half  to  two- thirds  as  long  as  the  lowest  floret,  dilated  above,  scabrous. 

Arizontty  Nero  Mexico,  and  souiheattern  Colorado :  Type  No.  795,  J.  W.  Tourney,  Tucson, 
Ariz.,  1892.  Other  specimens  of  this  are  No.  38,  Toumey,  south  of  Ashfork,  Ariz., 
June  25, 1892;  C.  R.  Orontt,  No.  2533,  Congress,  Ariz.,  April  21, 1896.  A  specimen 
from  the  Moqni  country  without  data.  A.  A.  &  E.  G.  Heller,  No.  3558,  Santa  Fe, 
N.  Mex.,  May  21, 1897.    C.  S.  Crandall,  No.  535,  Trinidad,  Colo.,  May  13, 1892. 

This  species  is  distinguished  from  S.  hrevifolium  by  the  rigid,  convolute,  erect,  puberu- 
lent leaves,  densely  tufted  at  the  base  of  the  low  culms,  erect  spikes,  and  smaller 
pubescent  flowering  glumes. 

^^^^Blyinoides.  Empty  glum^  lanceolate,  2-5-nervedy  entire  or  lohed,  lowest  floret 
hermaphrodite;  spikelets  1  or  2  at  a  node,  when  1,  the  empty  glumes  inclosing  the  spike- 
let  as  in  Elymus  and  Agropyron;  raohis  of  the  spike  articulate  at  the  nodes, 

20.  SITANION  PLANIFOLIUM  J.  G.  Smith,  sp.  nov. 

Cnlms  stout,  erect,  5  to  6  dm.  high,  the  lower  intemodes  smooth  and  shining,  glau- 
cous, terete,  the  uppermost  slightly  striate,  glabrous.  Sheaths  striate,  glaucous, 
open  at  the  throat,  loose.  Ligule  obsolete.  Blades  8  to  15  cm.  long,  5  to  8 
mm.  wide,  flat,  lanceolate,  becoming  involute  toward  the  acuminate  apex, 
scabrous  above,  and  along  the  cartilaginous  margins,  glabrous  on  the  back, 
more  strongly  nerved  below  than  above.  Spike  erect  or  somewhat  nodding, 
6  to  9  cm.  long,  purplish,  long-exserted.  Spikelets  subcylindrical,  com- 
pressed. Empty  glumes  6  to  7  mm.  long,  lanceolate,  strongly  1-  to  3-nerved, 
entire  or  bifid,  glancons  at  the  base,  strongly  scabrous  on  the  nerves  above, 
tipped  with  a  slender,  spreading,  scabrous  awn,  about  2  cm.  long.  Flowering 
glume  10  to  11  mm.  long,  lanceolate,  flat  or  rounded  on  the  back,  glaucous, 
sparsely  and  minutely  scabrous,  bearing  a  stout,  scabrous  awn  3  to  4  cm.  long. 
Palea  as  long  as,  or  slightly  longer  than,  the  flowering  glume,  glaucous,  scabrous, 
obtuse  at  the  apex.  Joints  of  the  rachis  linear,  compressed,  dilated  above, 
glaucous,  5  mm.  long,  very  sharply  2-edged,  scabrous  on  the  margins. 

Tyx^  collected  by  W.  N.  Suksdorf,  No.  224,  high  mountains,  Skamania  County, 
Wash.,  August  10, 1896. 

Closely  related  to  S,  lanccolatumf  from  which  it  differs  in  the  glaucous  sheaths  and 
culms,  flat,  lanceolate  leaves  which  are  very  smooth  on  the  back,  and  the  pur- 
plish, long-exserted  spikes  with  glaucous  florets. 
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21.  8ITANION  LANCEOLATUM  J.  G.  Smith,  sp.  dov. 

Culms  2.5  to  5  dm.  high,  erect  or  ascending,  »nd  somewhat  geniculate  at  the  lower 
nodes.  Culma  terete,  smooth  and  ascending,  striate  above.  Nodes  glabrous. 
Sheaths  glabroas,  striate,  closely  enveloping  the  culms,  longer  than  the  inter- 
nodes.  Ligule  almost  obsolete.  Blades  8  to  15  cm.  long,  2  to  3  mm.  wide,  rather 
rigid,  linear,  erect,  or  the  basal  ones  divergent,  flat  or  convolute,  glabrous  on 
the  back,  scabrous  on  the  margins  and  nerves  above.  Spike  erect,  6  to  10  cm. 
long,  barely  exserted,  or  its  base  included  in  the  uppermost  leaf-sheath.  Spike- 
lets'  cylindrical,  subcompressed,  the  florets  closely  overlapping  one  another. 
Empty  glumes  5  to  6  mm.  long,  keeled,  lanceolate,*2-nerved,  oblique,  soarions 
on  the  margins,  entire  or  unequally  2-awned,  the  longer  awn  scabrous,  diver- 
gent, 10  to  15  mm.  long.  Flowering  glume  8  to  9  mm.  long,  glaucous,  rounded 
on  the  back,  lanceolate,  entire,  or  minutely  3-toothed  at  the  apex,  with  a  stout, 
scabrous,  divergent  awn  2  to  4  cm.  long.  Palea  as  long  as  its  glume,  obtasc 
or  emarginate,  scabrous  on  the  margins  above.  Joints  of  the  rachis,  5  to  7 
mm.  long,  linear,  spatulate,  compressed,  scabrous  on  the  margins. 

Type  collected  by  P.  A.  Rydberg,  No.  3381,  Barker,  Mont.,  August  17,  1896. 

The  habit  of  this  grass  resembles  that  of  Agropyron  caninoides  Beal ;  the  spikelets 
and  empty  glumes  are  arranged  as  in  ElymuSf  but  the  nervation  of  the  empty 
glumes,  trifid  flowering  glume,  and  the  rachis  dehiscent  at  the  nodes,  are  suf- 
ficient characters  to  throw  this  species  into  Siianion. 

22.  8ITANION  HANSBNI  (Scribn.)  J.  G.  Smith,  nom.  nov.  Elymu8  hatueni 
Scribn.     U.  S.  Dept.  Agr.,  Div.  Agros.,  Bull.  11:  p.  56.     1898. 

"A  rather  stout,  glabrous  perennial,  9  to  12 'dm.  high,  with  narrow,  spreading  leaves 
and  slender  fragile  spikes  5  to  8  cm.  long.  Sheaths  smooth,  striate.  Ligule 
very  short,  hardly  1  mm.  in  length,  entire.  Leaf-blades  10  to  30  cm.  long,  2  to  5 
mm.  wide.  Intemodes  of  the  rachis  about  1  cm.  long.  Spikelets  3-  to  5-flow- 
ered,  about  1.5  cm.  long,  exclusive  of  the  awns.  Empty  glumes  lanceolate, 
strongly  nerved,  tipped  with  2,  sometimes  3,  unequal  awns,  the  longer  abont 
3.5  cm.  First  flowering  glume  10  to  12  mm.  long,  entire  or  2-toothed  at  the  ape^; 
terminating  in  a  straight  or  very  slender  awn  about  5  cm.  long.  Palea  about 
the  length  of  the  glume,  minutely  scabrous  on  the  sharp  keels  except  at  the 
base,  slightly  pubescent  at  the  truncate  or  2-toothed  apex." 

Amador  County,  Cal. 

Related  to  S,  anomalunif  but  taller  and  more  slender,  with  mostly  single  rather 
remote  spikelets,  which  are  longer. 

23.  SITANION  ANOMALUM  J.  G.  Smith,  sp.  nov.     (Pi.  IV). 

Culms  erect  or  ascending,  5  to  6  dm.  high,  terete,  smooth.  Nodes  glabrous.  Sheaths 
smooth  or  the  lower  sparsely  hirsute,  ciliate  along  the  margins,  shorter  than 
the  intemodes.  Ligule  membranous,  1  mm.  long.  Blades  4  to  12  cm.  long,  3  to 
4  mm.  wide,  involute,  rigid,  linear,  long-attenuate,  scabrous  throughout,  hioo- 
rescence  simple  or  thyrsiform,  1  to  1.5  dm.  long,  few-flowered,  interrapto" 
below,  subflexuous.  Spikelets  compressed,  4-flowered,  the  florets  distant. 
Empty  glumes  mostly  lanceolate,  entire,  but  those  of  the  lowermost  spikelets 
bifid  above  the  middle,  with  short,  scabrous,  divergent  awns  1  to  4  cm.  long- 
Flowering  glumes  1  cm.  long,  narrowly  linear-lanceolate,  rounded  on  the  baoK, 
smooth  below,  scabrous  above  the  middle,  3-ari8tate,  lateral  awns  1  to  2  wn*- 
long,  the  middle  one  straight,  erect,  scabrous,  3  to  4.5  cm.  long.  Palea  shorte 
than  the  flowering  glume,  obtuse,  erose,  or  bidentate,  scabrous  along  the  ni*^- 
gins  and  on  the  nerves.  Internodes  of  the  rachis  7  to  10  mm.  long,  ancipitWr 
scabrous  on  the  margins. 

Type  collected  by  O.  D.  Allen,  near  Pasadena,  Cal.,  May  12,  1885.     This  graas  is 
intermediate  between  true  Sitanion  and  true  Elymus,     The  habit  is  ^^    .^. 
Elymus,  but  the  articulate  rachis,  occasionally  bifid  empty  glumes  and  tn 
flowering  glumes,  indicate  a  close  relationship  with  Sitanion. 

Doubtful  Species.    Sitanion  elymoides  Raf. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  op  Agriculture, 

Division  op  Aorostology, 
Washingtouy  D.  0.,  May  4,  1899. 
Sir  :  I  have  the  honor  to  transmit  herewith  and  recommend  for  pub- 
lication as  Bulletin  No.  19  of  this  Division  the  mannscript  of  a  report 
on  the  structure  of  the  caryopsis  of  grasses,  ordinarily  termed  the  grain 
or  seed.  This  report,  prepared  by  Mr.  P.  Beveridge  Kennedy,  by  special 
authorization  through  the  Agrostologist,  contains  much  of  histological 
interest,  but  is  of  special  value  on  account  of  the  important  facts  brought 
out  in  the  investigations  relative  to  the  morphology  and  classification 
of  grasses.  Mr.  Kennedy  was  formerly  assistant  chemist  in  Toronto 
University,  Ganada,  and  for  the  past  three  years  has  been  studying  at 
Cornell  University,  devoting  special  attention  to  the  investigation  of 
grasses. 

Respectfully, 

F.  Lamson-Soribner, 

Agrostologist. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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INTRODUCTION. 


The  fruits  and  seeds  of  plants  present  charaeters  which  are  less  sub- 
ject to  variation  than  any  of  the  other  organs  or  parts.  In  consequence, 
these  characters  are  of  the  highest  importance  in  studying  the  classifi- 
cation and  relationships  of  plants.  They  are  employed  in  separating 
the  larger  groups,  and  in  some  cases  ordinal  characters  are  based  upon 
them  'y  and  within  many  families  the  fruit  affords  the  best  differential 
characters  for  the  separation  of  subtribes,  and  even  genera.  To  what 
extent  the  fruit,  or  caryopsis,  of  grasses  may  be  employed  in  determin- 
ing the  relationships  of  the  various  tribes  and  genera  is  to  some  extent 
indicated  in  the  following  pax>er.  Enough  is  presented  to  show  that 
the  characters  possess  great  value  in  this  connection  and  clearly  empha- 
size the  interest  and  importance  of  a  knowledge  of  the  structure  and 
morphology  of  the  caryopsis  of  the  different  tribes  of  Graminese— a 
subject  here  treated  for  tlie  first  time  in  the  English  language. 

The  structure  of  the  fruits  of  the  cereals  has  been  investigated  to 
some  extent  at  a  number  of  the  agricultural  colleges  and  experiment 
stations,  but  the  cultivated  grains  only  represent  three  of  the  thirteen 
tribes  of  grasses. 

F.  Lamson-Sceiiiner. 
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THE  STRDCTDRE  OF  THE  FRUITS  OF  GRASSES  WITH  REFERENCE  TO  THEIR 
MORPHOLOGY  AND  CLASSIFICATION. 


HISTORICAL  REVmW. 

The  first  writer  to  mention  the  fruits  of  grasses  from  a  morphologi- 
cal i>oint  of  view  was  Malphigi/  who  described  the  embryos  of  Triticum 
and  Arena  in  1687.  He  regarded  the  scntellnm  as  representing  the 
cotyledon.  Nothing  further  was  written  concerning  the  embryo  of 
grasses  for  a  hundred  years,  when  Gaertner*  described  it  in  1788.  He 
studied  a  considerable  number  of  species,  especially  in  regard  to  the 
scntellnm.  The  name  **scutellum"  was  first  used  by  him.  He 
regarded  the  "  vitellus ''  as  a  transition  between  the  endosperm  and 
the  cotyledon.  A.  L.  de  Jussieu^  in  describing  the  grass  fruit  used  the 
term  "  lobus  "  implying  the  cotyledon. 

In  the  year  1808  Poiteau^  concluded  that  the  sheath  in  the  embryo, 
called  "  vitellus  "  and  "  scutellum  ^'  by  Gaertner,  is  a  true  cotyledon. 
He  decided  that  the  epiblast  must  be  the  rudiment  of  a  second  cotyle- 
don, because  of  its  position  opposite  to  the  cotyledon  or  scutellum, 
Eichard*  in  the  same  year  presented  the  view  that  the  scutellum 
originates  from  the  lower  part  of  the  radicle,  and  that  therefore  the 
scutellum  is  a  lateral  protuberance  of  the  radicle.  By  imagining 
the  plumule  raised  in  such  a  manner  that  it  stands  at  right  angles  to 
the  long  axis  of  the  scutellum,  he  constructed  an  homology  with  the 
embryos  of  the  Naiadacecej  Alismacece^  HydrocharidaceWy  and  NympUa- 
cece.  The  word  epiblast  originated  with  Richard.  He  regarded  it  as 
a  continuation  of  the  root  sheath,  basing  his  opinion  on  a  section  cut 
obliquely  through  the  embryo  of  Qryza, 

In  1809  Eirbel  ®  compared  a  number  of  embryos  of  the  grasses  in  the 
resting  and  germinating  stages  with  those  of  other  monocotyledons. 
He  believed  that  the  scutellum  represented  a  cotyledon  and  that  the 
epiblast  was  a  reduced  cotyledon.    In  another  work'  Kirbel  regarded 

*  Opera  omnia.    1687. 

'  De  fmctibas  et  seminibas  plantartim.    1788. 

3  Genera  plantarnm  secandam  ordines  natarales  di8X)08ita.    P.  28.    1789. 

*  M^moire  snr  Tembryon  des  Gramindes,  des  Cypdrac^^es  et  da  Nelambo.    1808. 

*  Analyse  dee  embryons  Endorb.  on.  Monoc.  et  part  de  ceL  d.  Gr.    1808. 
«  Elements  de  Physiologie  vdgdtable,  r.  I.    1809. 

7  Examen  de  la  division  des  y^g^taux  en  Endorbizen  et  Exorhizes.    1810. 
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the  plumule-sheath  as  belonging  to  the  cotyledon,  but  in  1815  returned 
to  his  former  view.  Treviranus  *  opposed  Kichard's  view  and  regarded 
the  scutellum  as  a  cotyledon.  He  speaks  of  the  scutellum  as  enlarging 
itself  the  length  of  the  seed  and  taking  on  a  yellowish  color,  which  is 
certainly  not  the  case.  Turpin  ^  agreed  with  Mirbel  that  the  embryo 
has  two  cotyledons.  According  to  Cassini^  the  embryo  of  the  grasses 
is  composed  of  an  axis,  a  cotyledon,  one  or  two  radicles,  a  plumule,  and 
one  or  two  '*  carnodes."  His  "  cotyledon  "  is  the  plumule-sheath,  while 
the  ''  carnode,"  a  name  for  the  scutellum,  he  regards  as  a  protuberance 
of  the  radicle.  Easpail*  compared  the  fruit  and  the  flower.  He 
believed  that  there  was  also  an  homology  between  the  embryo  and  the 
culm.  On  examining  the  cotyledon  he  discovered  a  large  nerve,  join- 
ing the  two  nerves  of  the  plumule-sheath  at  the  base.  From  this  he 
concluded  that  the  scutellum  is  homologous  to  the  peduncle  of  the 
aborted  flower  in  the  spikelet  and  to  the  sheath  of  the  culm-leaf.  He 
compared  the  plumule-sheath  with  the  two-nerved  palet  in  the  spikelet 
and  to  the  first  leaf  of  the  vegetative  bud,  and  the  endosperm  to  the 
flowering  glumes  of  the  spikelet  and  to  bracts  on  the  culm. 

Dr.  C.  A.  Agardh^  in  1826  compared  a  longitudinal  section  of  the 
embryo  of  Ruppia  with  the  grass  embryo  and  fruit,  and  found  a  great 
similarity  between  them.  He  regarded  the  entire  endosperm  of  the 
grasses  as  the  cotyledon,  and  the  scutellum  as  a  covering  of  the  same. 
This,  however,  is  impossible,  as  the  scutellum  never  surrounds  the 
endosperm.  Bernhardi*'  believed  that  a  cotyledon  must,  aside  from  it« 
function  of  nourishment,  also  act  as  a  protective  organ  to  the  young 
leaves.  He  therefore  regarded  the  plumule-sheath  as  a  cotyledonary- 
sheath  and  the  scutellum  as  a  cotyledon.  Bischofif  "^  also  believed  that 
the  scutellum  and  epiblast  are  two  cotyledons.  He  regarded  the 
caryopsis  as  having  an  embryo  with  alternate  cotyledons,  without  how- 
ever giving  any  special  grounds  for  this  opinion.  M.  J.  Schleiden  ^ 
was  the  first  to  study  the  development  of  the  grass  embryo.  Accord- 
ing to  him  the  scutellum  and  the  plumule-sheath  together  form  the 
cotyledon.  He  regards  the  epiblast  as  an  outgrowth  of  the  cotyledon, 
since  it  is  connected  with  the  main  axis  lower  down  than  the  cotyledon 

^  Von  der  Eiitwickeliing  des  Embryo  imd  seiuer  Uuihunangen  im  Piiauzen-Ei. 
1815. 

^M^moire  snr  rinflorescence  des  Graniin^es.    Add.  d.  Mus.  d'hist.  Nat.     1819. 

^L^analyse  de  Tembryon  de  GramiD^eS;  Jour,  de  Physique.    T.  91.    1820. 

^  Sur  la  formation  do  I'embryon  dans  les  Gramindes.  Ann.  des  Soc.  Natur,  Series  1, 
vol.  4,  plates  13-14,  1824,  271-290.     1824. 

^  Uber  die  Eintheilung  der  Pflanzen  nach  dem  Cotyledon  und  besonders  liber  den 
Samen  der  Monocotyledonen.    1  Nov.  Act.  C.  B.  C,  T.  XIII,  P.  I.    1856. 

^  Ueber  der  merkwUrdigsten  Yerscbiedenheiten  des  entwlckelten  Pflauzenembryo. 
Linuaea.     1832. 

7  Lehrbnch  der  Botanik  I.    1834. 

"  Einige  Blicke  auf  die  Entwickeluugsgeschiebte  des  vegetale  Organ  bei  den  Phan., 
Wieg.  Arcbiv.  III.  I.     1837. 
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itself.  Adrien  de  Jassiea  *  ditt'ered  from  bis  father  in  the  interpreta- 
tion of  the  parts  of  the  embryo,  believing  that  the  scntellnm  is  not  a 
true  cotyledon  but  only  a  lateral  appendage  of  the  axis  which  resembles 
one.  This  view  has  been  held  by  many  up  to  the  present  time.  Hegel  ^ 
considered  the  plumule-sheath  the  true  cotyledon  and  the  scutellum 
first  as  a  stipule  and  again  later  as  a  bract  from  which  the  plumule 
arises  laterally.  In  the  same  year  Reisseck^  advanced  the  opinion 
that  the  plumule-sheath  is  an  axillary  bud  and  that  the  cotyledon 
(Samenlappe)  is  an  organ  of  the  aborted  terminal  bud  and  the  protect- 
ing leaf  of  the  plumule,  and  tbat  the  epiblast  is  united  with  the 
cotyledonary-sheath,  which  is  evidently  also  a  part  of  the  cotyledon. 
Lestiboudois  ^  regarded  the  plumule-sheath  as  the  cotyledon,  but  con- 
sidered the  scutellum  of  no  significance,  because  only  the  former  is 
traversed  by  fibrovascular  bundles,  hence  resembling  two  leaves  grown 
together. 

Hofmeister*  interpreted  the  embryo  in  different  ways,  describing  the 
development  of  Zea.  He  called  the  scutellum  the  cotyledon  and  the 
plumule-sheath  a  part  of  it.  A  few  yairs  later,  in  another  work,^  he 
compared  the  so-called  scutellum  of  the  embryos  of  Zea  ana  Andropo- 
goii  sorghum  with  the  first  leaHess  structures  of  Zostera.  Demoor^ 
investigated  a  large  number  of  the  fruits  of  grasses  in  the  mature 
stage,  and  also  their  development.  He  regarded  the  scutellum  as  the 
true  cotyledon  of  the  grasses,  and  the  plumule-sheath  not  as  represent- 
ing the  ligule,  but  as  a  sheath  of  a  primordial  leaf.  This  would  not, 
however,  correspond  to  the  alternating  arrangement  of  the  leaves  of 
grasses,  a  difficulty  which  he  bridges  over  by  citing  that  there  is  no 
opening  of  the  sheath  in  Melica  uniflora  because  of  the  growing 
together  of  the  two  margins  of  the  leaf.  He  admits,  however,  tbat  he 
has  not  been  able  to  observe  this.  J.  G.  Agardh^  speaks  of  the  embryo 
as  sometimes  presenting  a  thalloid  form.  Schacht^  considered  the 
scutellum  as  the  cotyledon,  the  plumule-sheath  as  the  first  leaf,  and 
the  epiblast  a  part  of  the  cotyledon. 

Hofmeister,'®  writing  again  concerning  the  grass  embryo,  stated:  <'I 
still  regard  the  scutellum  of  the  grasses  and  the  analogous  structure 

>  Sur  lea  embryons  monocotyl^^doDes.  Coinpt.  Rend,  des  Soc.  de  I'Acad.  des  Sci- 
ences, 9 :  1&-31.    1839. 

>  Beiibacbtangen  Uber  den  Ursprang  der  Stipeln.     Linnaea,  17.     1843. 
3  Monocotyliscber  Embryo.     Bot.  Zeit.      1843. 

*  PhyHotaxie  anatomique,  Ann.  des.  so.  natnrelles,  ser.  Ill,  10 :  15.    1848. 

^Die  EntstebuQg  des  Embryo  der  Pbanerogameu.    1849. 

^  Zar  Entwickelnngsgesohiebto  des  Zostim-a  embryo.     1852. 

^  Note  Bur  Fembryon  des  Gramin^es.    Bull,  de  I'Acad.  roy .  des  Sci.  de  Brux.  1853. 

^Theoria  system,  plant.    1858. 

^  Lehrbucb  der  Anatomie  nnd  Pbysiologie  der  Gewaobse.  2,  1859  und  das  Mikro- 
scope,  224.    1862. 

i^Nene  Beitrage  znr  Kenntniss  der  Embryobildnng  der  Pbanerogameu  Abband. 
der  kunigl.  sachs.  Qesellscbaft.  d.  Wien.    1861. 
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of  Zoatera  as  an  outgrowth  from  the  axis,  %ad  not  as  a  leaf."  In  this 
he  agrees  with  Adr.  de  Jussieu.  A.  Gris/  stnclying  the  embryo  of  Zea 
from  a  physiological  standpoint,  also  regarded  the  cotyledon  as  a  lat- 
eral expansion  of  tbe  axis,  modified  in  such  a  manner  as  to  become  the 
principal  absorbing  organ  of  the  embryo. 

Duchartre^  stated  that  the  embryo  is  remarkable  in  having  an  oval, 
flat,  or  slightly  curved,  bud-like  expansion  at  its  base,  called  by  Qaertuer 
the  "  scutellum."  This  organ  directly  adjoins  the  endosperm  by  its 
dorsal  face.  In  front  of  it  is  another  shoot,  which  Eichard  calls  the 
"blaste."  Le  Maout  and  Decaisne'  regarded  the  scutellum  as  a 
cotyledon,  which  is  often  split  along  its  outer  face,  showing  tbe  rad- 
icle and  plumule.  Tbe  plumule  is  conical  and  composed  of  one  to  four 
primary  convolute  leaves.  They  regarded  tbe  plumule  sheath  as  tbe 
first  leaf  of  the  plumule.  Sandeen*  investigated  a  large  number  of 
ripe  embryos  and  concluded  that  the  scutellum  is  a  thallus  formation 
and  that  the  plumule  is  a  protuberance  of  the  axis. 

Sachs*  regarded  the  scutellum  as  an  outgrowth  of  the  axis  beneath 
the  cotyledon  and  the  plumule*sheath  as  the  cotyledon,  enveloping  tbe 
whole  plumule  like  a  mantle.  Hanstein®  studied  the  development  of 
Brachypodium  from  the  embryo  sac  to  its  maturity.  He  regarded  tbe 
scutellum  as  a  leaf  and  a  cotyledon,  and  both  the  plumule-sheath  and 
the  epiblast  as  trichomatic  projections.  This  is  difficult  to  imagine. 
Van  Tieghem'  reviewed  the  subject,  illustrating  the  parts  of  the 
embryos  of  Triticum  (cstivum^  Hordeum  vulgare^  Arena  aativay  Phalaris 
canariensiSj  Zea  mays,  and  Andropogon  sorghum  vulgare^  briefly  stating 
his  own  objections  to  the  views  previously  held.  He  considered  that 
the  scutellum  and  plumule  sheath  together  represent  the  cotyledoD, 
which  has  at  its  opposite  side  a  small  protuberance  called  the  lobule  or 
epiblast.  Owing  to  the  presence  of  two  vascular  bundles  in  the 
plumule-sheath,  he  calls  it  a  double  stipule  united  at  the  margins,  and 
homologizes  the  scutellum  and  plumule  sheath  with  tbe  leaf  and  ligule. 

Hegelmaier^  discussed  the  grass  embryo  from  its  developmental 
history,  giving  excellent  figures  of  Triticum  wstivu7n.  He  also  noted 
the  occurrence  of  secondary  roots  in  Coix,  Hordeum,  Secale^  Avena, 
Triticum,  and  other  genera,  concluding  with  Van  Tieghem  that  the 

>  Rechercbes  anatomiqnes  et  physioloques  sar  la  germin.  Ann.  des  Sci.  natorelles, 
ser.  5,  2 :  1864. 

^  Elements  de  Botanique.    1867. 

3  Rechercbes  auatomiques  et  physioloques  sur  le  germin.  Ann.  des  Sci.  natarelles^ 
ser.  5,  2: 1864. 

*  Bidrag  till  kaeun  ed  omen  om  Grasembryots  byggnad  och  Utweckliog.  Acta 
Univerft,  Lundens,  1868. 

*Lebrbuch  der  Botanik,  474.    1868.    Eng.  Trans,  and  revision  by  8.  H.  Vines,  1882. 

^Die  Entvfickelang  des  Keimes  der  Monocot.  and  Dicot.  Botanis,  Abhand,  47. 
1870.    Taf.  14,  figs.  11-21 ;  Taf.  15-18. 

^Sur  les  Cotyledons  des  Gramin^es.  Ann.  des  Sci.  naturelles,  series  5, 15 :  723-276. 
1872. 

^Zar  Entwickelungsgeschichte  mouocotyliscber  Keime,  etc.     But.  Zeit.    1874. 
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scutellnm  and  plamnle-sheatb  together  correspond  to  the  cotyledon  of 
the  other  monocotyledons.  A.  Stephen  Wilson  *  held  that  the  cotyle- 
don of  the  grasses  had  not  yet  been  correctly  interpreted,  and  that 
the  morphological  interpretation  lay  in  whether  the  two  vascular 
bundles  of  the  plumule-sheath  represent  the  middle  nerves  of  two 
leaves  or  whether  they  only  occur  to  strengthen  the  organ.  In  com- 
paring this  with  the  leaves  in  the  terminal  bud  of  the  rhizome  of 
Agropyron  repens  he  found  a  diflSculty,  owing  to  the  latter  being  many- 
nerved.  He  believed  that  the  scutellum  certainly  has  the  function  of 
a  cotyledon  and  is  a  nourishing  organ  for  the  embryo  at  germination, 
but  whether  the  plumule-sheath  is  also  a  nourishing  organ  is  left  in 
doubt. 

Gordon*  studied  the  morphology  of  the  inflorescence.  He  says  that 
the  node-like  swelling  at  the  base  of  the  plumule-sheath  occurs  very 
generally  in  the  grasses.  It  appears  to  be  a  part  of  the  node,  but  in 
reality  is  only  a  circular  swelling  at  the  base  of  the  closed  sheath. 
The  proper  node  lies  underneath  this  swelling.  The  plumule-sheath 
must  exercise  a  certain  pressure  on  the  axis,  and  if  axillary  buds  are 
present  this  pressure  must  have  a  certain  influence  on  the  plumule. 
The  author  speaks  of  the  well-known  organ,  which  denotes  the  origin 
of  a  branch,  and  which  is  looked  upon  by  most  morphologists  as  a  two- 
keeled  simple  *' Vorblatt"  (prophyllum),  with  its  back  turned  toward 
the  main  axis.  The  axillary  shoots  in  Zeaj  Tripsacunij  Coix^  and  many 
others  make  a  cavity  or  groove  in  the  culm,  showing  that  they  have 
developed  under  pressure  of  the  sheath.  The  tissue  at  the  base  of  the 
culm  remains  soft  and  capable  of  growth  for  a  long  time  as  a  basal 
vegetation  point.  In  other  grasses,  such  as  Arundo  and  Phalarisj  the 
axillary  shoot  does  not  press  itself  into  the  culm.  In  these  the  grow- 
ing point  breaks  through  the  sheath  to  the  light.  In  Arundinaria  the 
sheath  soon  dries  up  and  the  growing  point  has  nothing  to  hinder  it. 
Attempting  an  analogy  between  the  fruit  and  the  spikelet,  he  con- 
cluded that  the  plumule-sheath  represents  two  leaves  grown  together. 
Certain  OramineWj  he  says,  have  one  or  two  buds  in  the  axil  of  the 
plumule  sheath,  each  with  a  prophyllum. 

Warming^  regards  the  scutellum  as  the  cotyledon  and  the  plumule- 
sheath  as  an  independent  leaf,  the  latter  because  an  internode  is  occa- 
sionally found.  Klebs^  agrees  with  Van  Tieghem.  Hackel*  believes, 
as  does  Warming,  that  the  epiblast  is  a  rudimentary  second  cotyledon. 


'  On  the  envelope  of  the  plumule  in  the  grass-embryo.    Trans,  and  Proo.  of  the  Bot. 
Soc.  of  Edinburgh.  13 :  457.     1879  (with  plate). 

'Etudes  morphologiques  sur  la  famille  des  Graminees.     Revue  des  Sci.  uaturelles, 
Montpellier.    1879. 

^Handbog  i  den  Systematiske  Botanik.    Trans,  by  Potter.     1895. 

'*  Beitrage  zur  Morphologie  und  Biologie  der  Keimnng.     IJntersuch  aus  d.  Bot. 
Institut  der  Lnbingen. 

^  Eehte  Graser.    Engler  und  Prantl.     Pflanzenfamilien,  2 :  1887.    2.    Eng.  Trans.  . 
by  Scribner  and  South  worth.    1890. 
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Regarding  it  as  a  cotyledon  explains  the  peculiar  position  of  the  first 
leaf  over  the  scutellain.  Many  authors,  he  says,  regard  the  plumule- 
sheath  as  a  part  of  the  cotyledon,  surely  an  incorrect  idea.  Lermer 
and  Holzner^  in  an  exhaustive  histological  treatise  on  Hordeum  vulgare 
describe  in  detail  the  different  parts  of  the  fruit.  They  regard  tbe 
scutellum  as  a  shield-like  expansion  of  the  hypocotyl,  acting  as  a 
special  absorption  organ,  and  the  plumule  as  composed  of  four  leaves 
inclosed  in  a  plumule-sheath,  but  attempt  no  interpretation  of  tbe 
latter  view. 

Bruns^  has  investigated  the  grass  embryo  chiefly  from  a  systematic 
point  of  view.  He  describes  and  figures  a  large  number  of  genera  of 
each  of  the  tribes.  He  regards  the  scutellum  as  one  cotyledon,  and 
the  epiblast  as  a  second,  much  reduced  on  account  of  the  great 
development  of  the  former.  He  considers  it  of  no  consequence  from  a 
systematic  standpoint  whether  or  not  the  scutellum  and  the  epiblast 
are  regarded  as  two  cotyledons,  provided  it  is  granted  that  they 
represent  two  leaves,  as  the  cotyledons  are  the  first  two  leaves  placed 
together.  The  plumule  sheath  is  the  thickened  first  leaf  of  the  plumule 
especially  adapted  for  protecting  the  young  leaves.  It  has  no  blade,  a 
common  characteristic  of  the  lower  leaves  of  grasses.  Schlickuoi,^  in 
comparing  the  cotyledons  of  the  monocotyledons,  says  that  when  the 
cotyledon  has  assimilating  functions  to  perform  its  lamina  displays  a 
diflerentiation  into  a  nutrient  portion,  the  haustor,  and  a  conducting 
portion,  the  conductor.  In  the  grasses  the  conductor  is  very  rudi- 
mentary or  entirely  suppressed,  while  the  scutellum  is  transformed  into 
the  haustor,  which  bears  no  resemblance  to  a  foliage  leaf.  The  epiblast 
is  probably  an  outgrowth  of  the  coleorhiza.  When  the  cotyledon  does 
not  emerge  above  the  soil  its  function  is  to  take  up,  by  means  of  the 
haustor,  the  nutrient  substances  present  in  the  endosperm,  and  to  pro- 
tect the  rudimentary  leaves  by  the  formation  of  a  more  or  less 
developed  cotyledonary  sheath. 

Finally,  Celakovsky*  reviews  the  work  of  previous  investigators  and 
criticises  them  especially  in  regard  to  the  homology  of  the  epiblast 
and  plumule-sheath.  He  believes  that  the  true  morphological  nature 
of  the  parts  can  only  be  determined  by  investigating  along  many  dif- 
ferent lines,  and  if  all  these  lines  point  toward  the  same  conclusion, 
then  surely  it  must  be  the  correct  one.  The  writer  investigates  the  fruit 
according  to  the  four  following  lines:  (1)  Ontogeny;  (2)  taxonomy; 
(3)  anatomy;  and  (4)  progressive  and  retrogressive  metamorphoses. 
He  then  attempts  to  find  out  where  the  scutellum  and  plumule-sheath 
are  joined  at  the  base;  where  they  separate;  and  whether  the  plumule- 


^Beitraf^e  zur  Kenntniss  der  Gerste.  Mnnohen,  1886.  Extract  by  Brown  and 
Morris  Chem.  Soc.  Jour.,  vol.  57.    1890. 

3  Der  Grasembryo.    Flora,  76 :  1892. 

^  Morphologiscber  und  anatomise  her  Vergleicb  der  Cotyledon  und  orsten  Keim- 
blatter  der  Keimpflanzen  der  Monocotyledon.    Bibl.  botan.  Heft.  35.    1896. 

*  Uber  den  Homologien  der  Grasembryo.     Bot.  Zeit.,  Sept.    1897. 
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sheath  is  inserted  directly  over  the  scutellum ;  and,  finally,  how  the 
insertion  of  the  plamule-sheath  becomes  separated  so  far  from  the 
scutellum  through  the  elongation  of  the  axis.  He  also  homologi  jes  the 
grass  fruit  with  Smildx,  Potamogeton^  Ficus  eldstiruj  the  mosses,  and 
the  leaf  of  the  grasses.  He  regards  the  scutellum  as  the  blade  of  the 
cotyledon,  and  as  being  homologous  with  the  blade  of  the  leaf.  Over 
the  scutellum  is  situated  the  plumule-sheath  which  is  homologous  to 
the  ligule.    The  epiblast  is  the  blade  of  an  opposite  second  cotyledon. 

SUMMARY. 

The  most  important  views  of  the  different  authors  may  be  summed 
up  as  follows: 

1.  The  scutellum  is  the  cotyledon;  the  epiblast  a  seoond  independent 
leaf;  the  plumule-sheath  a  third  leaf;  while  the  first  true  leaf  is  the 
fourth  lateral  api)endage  of  the  embryo. — (Malphigi,  Mirbel,  and 
Poiteau.) 

2.  The  scutellum  and  the  epibla-st  together  form  the  cotyledon,  the 
plumule  sheath  a  second  leaf,  and  the  first  true  leaf  becomes  the  third 
lateral  appendage  of  the  embryo. — (Schleiden,  Shacht,  and  Decaisne.) 

3.  The  plumule-sheath  represents  the  cotyledon,  the  scutellum  and 
epiblast  being  only  expansions  of  the  axis  or  of  tbe  radicle;  and  the 
first  true  leaf  then  becomes  the  second  lateral  appendage  of  the 
embryo. — (Richard,  Adr.  de  Jussieu,  Lestiboudois,  Hofmeister,  and 
Sachs.) 

4.  The  scutellum  is  the  central  portion  of  the  cotyledon,  the  epiblast 
an  opposite  appendage  of  it,  and  the  plumule-sheath  an  ascending  part 
in  the  form  of  a  protective  organ;  the  first  true  leaf  then  becomes  the 
second  lateral  appendage  of  the  embryo. — (Gaertner  and  Mirbel,  at  a 
certain  time.) 

5.  The  scutellum  and  the  plumule-sheath  together  represent  the 
cotyledon,  and  correspond  to  the  blade  and  ligule  of  the  culm-leaf;  the 
epiblast  is  a  protuberance  of  the  cotyledon  on  the  opposite  side. — (Van 
Tieghem  and  Klebs.) 

6.  The  sixth  view  is  the  same  as  tbe  fifth,  with  the  exception  that 
the  epiblast  represents  a  second  cotyledon  opposite  the  scutellum. — 
(Celakovsky.) 

7.  The  scutellum  is  one  cotyledon  and  the  epiblast  is  the  other,  the 
plumule-sheath  being  the  first  leaf  of  the  plumule. — (Bruns.) 

GENERAL  DESCRIPTION  OF  THE  FRUIT. 

The  embryo  of  grasses  stands  isolated  from  those  of  other  monocoty- 
ledons in  possessing  two  peculiar  structures,  the  epiblast  and  plumule 
sheath.  The  following,  investigations  were  undertaken  to  determine 
the  morphological  significance  and  taxonomic  value  of  these  structures 
in  the  different  tribes.    Owing  to  the  difficulties  met  with  at  the  outset 
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in  securing  a  saitable  method,  the  work  is  not  so  complete  as  at  first 
anticipated.^ 

The  fruit  of  the  Qraminece  was  described  first  by  Mirbel  under  the 
name  '< cerium''  and  rechristened  later  by  Eichard  "caryopsis." 

Its  contents  at  maturity  consist  largely  of  endosperm  and  embryo, 
the  tissues  of  the  nucellus,  ovule,  and  ovary  being  almost  completely 
displaced.  The  only  remnants  of  the  nucellus  which  are  recognizable 
in  the  ripe  grain  are  the  empty  cells  which  spring  from  the  funiculus, 
and  the  epidermis  of  the  nucellus,  which  is  continuous  as  a  very  attenu- 
ated layer  of  cells  around  both  endosperm  and  embryo.  Of  the  walls 
of  the  ovary  only  the  inner  one  persists  as  a  double  layer  of  cells  form- 
ing the  testa  or  true  coat  of  seed.  Within  the  nucellus  are  one  to  four 
layers  of  cells  with  highly  cuticularized  walls.  In  section  they  are 
somewhat  rectangular  in  form  and  constitute  the  gluten  cells  which 
contain  the  closely  packed  aleurone  grains. 

Lying  between  the  starch-containing  portions  of  the  endosperm  and 
the  embryo  is  a  comparatively  thick  layer  of  compressed  cells  belong- 
ing to  the  scutellum.  They  are  for  the  purpose  of  dissolving  the  starchy 
material  of  the  endosperm  during  germination.  The  endosperm  con- 
sists of  tbin- walled  cells  packed  closely  with  starch  granules,  embedded 
in  a  fine  mass  of  proteid  material.  These  starch-containing  cells  each 
possess  a  nucleus  which  is  not  easily  recognized. 

The  embryo  is  situated  laterally  and  at  the  base  of  the  seed.  It  is 
ditt'erentiated  into  the  scutellum,  the  plumule,  the  radicle,  and  jfre- 
quently  the  epiblast.  The  plumule  is  surrounded  by  the  plumule-sheath, 
which  sometimes  has  a  slit-shaped  opening  on  the  side  opposite  to  that 
of  the  scutellum.  The  plumule  sheath  is  composed  of  a  vegetation 
point  and  several  layers  of  leaves.  The  radicle  is  inclosed  in  the  lower 
part  of  the  embryo,  and  at  germination,  before  making  its  exit,  must 
break  through  a  protective  mass  of  tissue,  the  coleorhiza,  so  called 
because  it  forms  a  kind  of  sheath  around  the  radicle.  Secondary  radi- 
cles frequently  occur  in  the  mature  and  resting  embryo.  They  arise  in 
the  axis  usually  just  below  the  plumule. 

The  vascular  system  may  be  traced  down  into  the  primary  radicle, 
and  also  into  the  scutellum,  plumule-sheath,  and  plumule. 

THE  SCUTELLUM. 

The  name  << scutellum'-  has  been  given  to  the  cotyledon  of  the  grasses 
because  of  its  resemblance  to  a  little  shield.  It  has  for  its  object  the 
protection  of  the  plumule  and  the  absorption  of  nutrient  materials  from 
the  endosperm. 


^  The  author  wishes  to  express  his  thanks  to  Prof.  W.  W.  Rowlee  for  many  helpful 
suggestions  during  the  progress  of  the  work ;  also  to  Profs.  F.  Lamson-Scribner  and 
W.  J.  Beal  for  much  valuable  material,  and  to  Prof.  F.  C.  Harrison,  of  the  Ontario 
Agricultural  College,  at  Gnelph,  Canada,  and  to  Messrs  H.  R.  Carveth  and  O.  Shautz 
for  aid  in  the  discovery  of  a  method. 
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Observing  a  cross  section  of  any  embryo,  one  sees  that  the  scutelluni 
surrounds  the  plumule  like  a  sheath.  In  Zea  (figs.  4  A-F,  PI.  I), 
Andropogon  (figs.  10  A  and  B,  PI.  II),  and  others  the  plumule  is  almost 
completely  surrounded  by  the  scutellum,  so  that  only  a  narrow  opening 
may  be  seen.  A  longitudinal  section  of  Andropogon  saccharatus  (fig.  9, 
PI.  II)  shows  the  scutellum  so  completely  surrounding  the  plumule  that 
it  appears  as  if  an  epiblast  was  present.  By  observing  a  cross  section, 
however,  it  is  seen  that  the  margins  of  the  scutellum  surround  the 
plumule  with  the  exception  of  a  small  slit  (fig.  10  B,  PI.  II).  At  a  point 
toward  the  apex  of  the  plumule  sheath  the  scutellum  bears  a  protuber- 
ance which  projects  over  the  plumule.  This  is  especially  distinct  in 
Lygeum  (fig.  25,  PI.  IV),  Lolinm  (fig.  75,  PI.  VIII),  and  Ammophila  (fig. 
42,  PI.  V).  This  part  has  been  called  the  cotyledonary  sheath  (c.s.)  to 
distinguish  it  from  the  plumule-sheath  (pi.  sh.). 

At  the  base  of  the  scutellum  there  is  another  protuberance  in  many 
embryos,  such  as  Arena  (fig.  44,  PI.  V),  Triticvm  (fig.  69,  PI.  VII), 
Antlioxanthum  (fig.  29,  PI.  IV),  Vniola  (fig.  61,  PI.  VII),  Bulbilis  (fig. 
58,  PI.  VI),  and  Beckmannia  (fig.  60,  PI.  VI).  Sometimes  a^deep  cleft 
occurs,  appearing  as  a  separation  of  the  radicle.  In  some  embryos  the 
scutellum  has  a  distinct  sheath  and  a  blade.  A  striking  example  of 
this  may  be  seen  in  Avena  (fig.  44,  PI.  V),  Spartina  (fig.  53,  PI.  VI),  and 
Zizania  (fig.  22,  PI.  III). 

The  attachment  of  the  scutellum  to  the  axis  varies  considerably  in 
different  embryos.  Desmazeria  (fig.  63,  PI.  VII)  and  Anihoxanihum 
odoratum  (fig.  29,  PI.  IV)  have  the  attachment  directly  at  the  base 
of  the  plumule.  In  others  there  is  a  lengthening  of  the  axis  with  the 
attachment  at  the  base,  leaving  a  very  small  proportion  of  the  embryo 
to  represent  the  hypocotyl:  Zizania  (fig.  22,  PI.  Ill),  Uomalocenchrns 
(fig.  28,  PI.  IV),  and  Spartina  gracilis  (fig.  53,  PI.  VI). 

The  scutellum  has  at  every  point  where  it  comes  in  contact  with  the 
endosperm  a  layer  of  peculiar  oblong  cells  called  the  epithelial  layer. 
Sachs  regards  it  as  corresponding  to  the  somewhat  similar  layer  found 
in  the  cotyledons  of  the  palms,  and  to  the  young  epidermis  of  Eieinus 
and  many  other  seeds.  The  scutellum,  therefore,  may  be  regarded  as 
part  of  the  cotyledon. 

THE  EPIBLAST. 

The  peculiar  organ,  the  epiblast  of  Eichard,  situated  opposite  to  the 
scutellum,  is  not  very  well  understood.  Its  occurrence  in  the  Oraminew 
is  of  much  greater  frequency  than  is  generally  supposed.  Warming* 
describes  the  fruit  of  the  grasses,  but  does  not  mention  the  epiblast. 
He  figures  a  fruit  of  Avena  sativaj  but  does  not  represent  the  epiblast, 
which  is  always  present  and  quite  distinct.  Van  Tieghem*  speaks  of 
the  existence  of  a  second  cotyledon  iu  a  dozen  or  less  of  the  genera  of 


1  Warming  and  Potter.     1895. 

^Compt^s  Rendos  heb.  Lean.  I'Acad.  des  Sci.     124  :  1896  and  1897. 
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tbe  Graminew.  Unlike  tbe  scutelluni,  the  epiblast  has  no  vascular 
system,  aud  on  this  account  much  dispute  has  arisen  over  its  morpho- 
logical nature.  This,  however,  is  no  proof  against  its  leaf  nature,  as 
there  occur  many  instances  of  reduced  organs  without  flbrovascular 
systems. 

Although  the  epiblast  is  usually  very  small  in  comparison  with  the 
scutellum,  yet  there  are  many  grasses  in  which  it  reaches  a  considerable 
size.  Zizania  ciquatica  (fig.  22,  PI.  Ill)  has  a  wellmarkc'd  epiblast 
extending  from  the  base  of  the  lengtheneil  axis  to  about  the  middle  of 
the  plumule,  or  even  further. 

In  the  genus  Stipa  there  are  marked  differences  in  the  size  of  the 
epiblast  in  the  different  species.  S.  tenacissima  (fig.  30,  PL  IV)  has  a 
very  small  one;  in  S.pennata  it  is  long  and  attenuated;  while  in  8. 
richardsoni  (fig.  36,  PI.  V)  and  8.  viridula  (figs.  32  and  33,  PI.  IV)  it  is 
very  large  and  broad.  Sometimes  the  margin  of  the  epiblast  is  curved 
or  deeply  keeled,  although  in  the  large  majority  it  is  straight.  Homa- 
locenchrus  oryzoides  (fig.  28,  PL  IV)  has  a  very  large  epiblast  which 
greatly  r^embles  the  form  of  the  scutellum.  It  is  large  and  broad  at 
the  base  and  has  a  shield  like  appearance.  A  small  protuberance 
occurs  at  the  base  similar  to  that  in  the  scutellum. 

A  fact  which  seems  to  indicate  that  the  epiblast  has  the  same  mor- 
phological value  as  the  scutellum  is,  that  it  is  inserted  on  the  axis 
almost  at  the  same  height.  Even  in  Zizania  (tig.  22,  PL  III),  where  the 
axis  elongates  to  a  great  length  and  the  insertion  of  the  scutellum  is 
almost  at  the  base  of  the  embryo,  the  epiblast  is  inserted  directly 
opposite. 

The  absence  or  presence  of  the  epiblast  appears  to  be  fairly  constant 
in  the  different  tribes,  and  the  presence  of  an  epiblast  in  a  tribe  where 
the  majority  of  the  genera  have  none  may  indicate  that  it  is  not  in  its 
natural  position.  The  tribes  Andropogonece  and  Maydecey  to  conclude 
from  the  genera  examined,  might  be  regarded  as  being  without  an 
epiblast.  The  scutellum  almost  entirely  surrounds  the  embrj'o,  as  may 
be  observed  in  any  of  the  cross  sections  figured,  njore  especially  among 
the  Maydew.  In  the  tribe  Zoysiew  there  occur  genera  without  an 
epiblast,  as  Nazia^  Trachysj  and  Anthephora^  while  Zoysia  has  a  dis- 
tinct one.  The  TrxstegineWj  to  conclude  from  Bed-era  and  ArundineUa^ 
have  no  epiblasts.  The  Panivew  appear  to  be  without  an  epiblast,  the 
only  exception  being  Olyra^  which  has  a  very  large  epiblast  covering 
the  plumule.  From  its  great  resemblance  to  the  embryos  of  Leerda 
and  Oryza  it  seems  probable  that  it  should  be  placed  with  them,  or 
should  form  a  separate  intermediate  tribe.  The  Oryzece  appear  to  have 
a  very  large  epiblast.  The  PhalarideWj  so  far  as  examined,  vary, 
Anthoxanthum  and  Phalaris  having  small  epiblasts,  while  Ehrharta 
has  none. 

T\i^  Agrostidew  examined,  although  varying  greatly  in  their  external 
form,  all  possess  an  epiblast.    In  the  large  majority  it  is  small,  but  in 
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some,  as  in  Stipuj  it  is  remarkably  large,  extendiug  tbe  whole  length 
of  the  plamule.  The  Avenew  also,  so  far  as  examined,  all  possess  an 
epiblast.  It  is  in  the  Chloridece  that  the  most  remarkable  and  varying 
formations  of  the  embryo  are  to  be  found.  Eleusine  (fig.  52  A-D,  PI. 
VI)  has  a  round  nut-like  fruit,  with  a  small  embryo  having  a  very  large 
epiblast;  while  Spartina  (tig.  53,  PI.  VI)  has  a  long  fruit,  with  the 
embryo  extending  almost  the  length  of  the  seed,  but  with  no  trace  of 
an  epiblast.  Between  these  occur  the  genera  Bulbilis  (fig.  58,  PI.  VI), 
Leptochloa  (fig.  56,  PI.  VI),  Astrebla  (fig.  55,  PI.  VI),  Cynodon  (fig.  57, 
PI.  VI),  and  Beckmannia  (fig.  60,  PI.  VI),  each  with  an  epiblast. 

In  the  FestuceWj  a  very  large  percentage  of  the  genera  have  a  well- 
formed  epiblast,  but  in  Bromns  and  some  others  it  is  absent.  Among 
the  Hordewy  Secale  (hg.  67,  PI.  VII)  and  Hordexim  (fig.  35,  PL  IV)  are 
without  an  epiblast,  while  in  Lolium  (fig.  70,  PI.  VIII)  and  Triticum 
(fig.  69,  PI.  VII)  it  is  present.  Elymus  (fig.  72,  PI.  VIII)  has  a  very 
light  projection  at  the  point  where  the  epiblast  is  usually  situated,  and 
might  be  regarded  as  a  transition  stage  between  those  with  and  those 
without  an  epiblast. 

Among  the  Bambxisece  only  the  genera  Arundinaria  (figs.  74,  75,  76, 
PI.  VIII)  and  Bambusa  have  been  examined.  They  possess  very  large 
broad  epiblasts. 

It  appears,  therefore,  in  most  cases  that  the  tribes  Maydew,  Andro- 
pogoneWj  ZoysieWj  Tristeginece^  and  Fanieece  are  without  epiblasts,  while 
in  the  OryzeWj  Phalaridece^  Avenece,  Ghlorideccy  Hordew^  FestucecPj  and 
perhaps,  the  Bambusece^  it  is  usually  present. 

The  following  table  will  show  that  it  is  not  correct  to  regard  the 
epiblast  as  usually  wanting  in  the  GramineiP. 


With  epiblast. 


MAYDEJi. 

Without 

epiblast. 

Enchlaena. 
Zea. 
Coix. 
Tripsacum. 

ANDROPOGONEJi. 

"Saccharum.* 
Andropogun. 

*  SORGHUM. 

*  Brian thns. 
Aplnda 

Z()YSIE.E. 

Perotis. 
*  Tracbys. 
Anthephora. 

Zojsia. 
Naziji. 

'The  genera  starred  (*)  are  taken  from  Bruns'H  work,  not  examined  by  the  writer. 
20946— No.  19 2 
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•Arundiiiella. 
*  Beckora. 


Paspaluui. 

PeDnisctnm. 

C'ha'tochloa. 

"Pauicuni. 

Tricholtena. 

*  Pennisetum. 

•  Bercbtoldia  (Cbaetluiii). 
Conchrus. 


RISTKCINE-E. 


PANICE.E. 


ORYZE.E. 


Oiyza. 

Zizania. 

Homalocenclirus. 

Lygouni. 

Pharus.^ 


'  Ehrharfca. 


PHALARIDE-E. 


Phalaris. 

Authoxauthuin. 

SavastaDa. 


AGROSTIDE.K. 


Stipji. 
I  Phleiim. 

I  Sporobolus. 
'  *Piptathernm. 

CalainagroHtis. 
1  Erioconm. 
I  OryzopsiM. 
I  Brae  by  ely  tram. 
,  Ammophila. 
j  Miliiiiu. 

Cbjpturus. 
'  *  Apera. 
i  Lagurns. 
'  *Aiisti(la. 

Cinna. 


AVENE.E. 


A vena. 

Arrbenatberum. 

Daiithonia. 

Aira. 

Holcus. 


^  Van  Tieghem.  Ann.  8ci.  uat.  Ser.  5,  15:  240. 
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CHLORIDBJ::. 

Spartina.  Leptochloa. 

Eleasine. 

Chloris. 

BeckmaDDia. 
i  Cynodon. 
I  Afitrebla. 

Bulbilis. 

HORDE.£. 

Secale.  j  *Nardu8. 

Hordenm.  Lolium. 

Asperella.  I  Triticum. 

!  *Aegilop8. 

I  ^Lepturus. 

I  Elymus. 


FESTUCACK^. 


*  BoiBsiera. 

*  Schismns. 
Bromus. 
Gynerium. 


*  fiohinaria. 
Cyno8uru8. 
Festuoa. 
Leptochloa. 
Melica. 
Koeleria. 
Kory  carpus. 
Deomazeria. 
Dactylis. 
Poa. 

Panicularia. 
^  Lamarkia. 

*  Avellinia. 
Briza. 

*  Brachypodium. 
Triodia. 


BAMBUSE.K. 

Arundiuaria. 
*  Bambusa. 

THE  PLUMULE-SHEATH. 

This  peculiar  structure  is  found  in  all  grasses,  completely  surround- 
ing and  protecting  the  plumule,  with  the  exception  of  a  small  opening 
or  slit  toward  the  apex  on  the  side  opposite  to  the  scutellum.  At  ger^ 
mination  the  young  leaves  break  through  this  sheath,  which  soon 
afterwards  dies  down.  The  i)lumule-sheath  always  has  two  distinct 
vascular  bundles  situated  laterally  and  slightly  inclined  toward  the 
scutellum.  Oonsiderable  controversy  has  arisen  as  to  whether  this 
organ  is  a  part  of  the  cotyledon  or  whether  it  represents  the  first  true 
leaf  of  the  embryo.  This  will  be  treated  of  later  under  the  chapter  on 
the  homology  of  the  parts.  It  usually  originates  directly  under  the 
plumule  and  close  to  the  insertion  of  the  scutellum,  although  it  is 
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widely  separated  from  the  scutellum  in  many  grasses.  See  Zizania  and 
Homalocenchrm  (figs.  22  and  28,  Pis.  Ill  and  IV).  Because  of  its  thick- 
ness, it  is  specially  adapted  for  a  protective  organ. 

THE  ROOT  S7STEM. 

The  large  majority  of  the  embryos  of  grasses  have  only  one  radicle, 
situated  at  the  base  of  the  embryo,  usually  in  a  vertical  position,  but 
sometimes  turned  obliquely,  as  in  Oryzopsis  (fig.  38A,  PI.  Y)  and  Stipa 
richardsonii  {hg.  36,  PI.  V),  or,  again,  completely  horizontal,  as  in 
Eriocoma  (fig.  34,  PI.  IV),  Oryza  sativa  (fig.  27,  PI.  IV),  and  Ele^isine 
(fig.  52A-D,  PI.  VI).  In  Homalocenchrm  oryzoides  (fig.  28,  PI.  IV)  it 
has  a  slightly  upward  tendency. 

There  are,  however,  embryos  with  numerous  lateral  roots.  Triticum 
(jefttivum  (fig.  69j  PI.  VII)  has  four  lateral  roots,  two  on  each  side  of  the 
scutellum.  Zizania  (fig.  240-Q,  PI.  Ill)  has  three,  situated  directly 
under  the  plumule,  a  long  distance  from  the  main  radicle.  Goix  (fig.  1, 
PI.  I)  has  four  radicles,  obliquely  one  above  the  other  on  the  axis.  In 
the  illustration  only  three  are  seen,  as  they  are  not  all  in  the  same  plane. 
Eardrum  vulgare  (figs.  65,  66,  G  and  H,  PI.  VII)  has  eight  secondary 
radicles,  three  on  each  side  of  the  scutellum  and  two  in  front.  On 
germination  the  primary  radicle  is  soon  outstripped  in  growth  by  the 
secondary  ones.  Both  the  primary  and  secondary  ones  are  surrounded 
by  a  compact  mass  of  cells  which  form  the  coleorhiza  or  root-sheath. 

Each  radicle  terminates  in  a  rootcap,  the  cells  of  which  appear  as 
regular  continuations  of  the  rows  of  cells  in  the  radicle.  The  rootcap 
can  thus  be  distinguished  from  the  coleorhiza,  in  which  the  cells  are 
very  irregular.  The  rootcap  is  not  connected  with  the  coleorhiza.  The 
former  is  produced  from  the  embryonic  tissue,  while  the  latter  is  derived 
from  the  preembryonic  tissue  and  is  connected  with  the  lower  part  of 
the  scutellum.  In  dissecting  out  the  embryo  the  radicle  or  radicles, 
with  their  rootcaps,  easily  separate  from  the  coleorhiza,  leaving  the 
latter  at  the  base  of  the  sockets  in  the  lower  part  of  the  scutellum. 

LATERAL  BUDS. 

In  a  number  of  genera  of  the  tribe  Uordew  there  is  a  lateral  bud  in 
the  axil  of  the  plumule-sheath :  Hordeum  (fig.  65,  PI.  VII),  Triticum  (fig. 
69,  PI.  VII),  Elymu8  (fig.  72,  PI.  VIII),  and  Secale  (fig.  67,  PL  VII). 
Bruns  regards  this  as  proving  that  the  plumule-sheath  must  represent 
a  leaf.  Similar  buds,  however,  may  be  found  in  Polygonum,  Bnmex, 
and  a  large  number  of  plants  with  axillary  stipules.  Van  Tieghem 
describes  and  figures  lateral  buds  in  Avena  sativa,  but  it  was  not  i)os- 
sible,  after  making  many  paraffin  sections  through  different  embryos,  to 
discover  them.  This  circumstance  is  remarkable  in  that  Avena  belongs 
to  the  tribe  Avenew,  while  all  other  genera  in  which  lateral  buds  have 
been  found  belong  to  the  tribe  Hordew.  Bruns,  however,  figures  and 
describes  a  Bambtisa  with  a  large  lateral  bud  in  the  axil  of  the  plumule- 
sheath. 
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THE  FIBRO-VASCUIiAR  SYSTEM. 

The  fibro- vascular  system  of  the  embryos  of  the  Graminew  may  be 
considered  under  three  main  divisions,  according  to  the  manner  and 
place  of  insertion  of  the  plumule-sheath  on  the  axis  and  its  connection 
with  the  scutellum. 

1.  The  plumule  sheath  is  inserted  on  the  axis  directly  above  the 
insertion  of  the  scutellum:  Stipa  (fig.  30,  PL  V^),  Phleum  (fig.  41,  PI.  V), 
Ammophila  (Fig.  42,  PI.  Y),  aud  perhaps  all  of  the  Agrostidecc. 

An  example  of  this  modification  occurs  in  ^tipaviridula  (figs.  32  and 
33,  PI.  IV).  A  vascular  bundle  i)asses  through  the  entire  length  of 
the  scutellum.  At  the  insertion  of  this  bundle  on  the  axis  two  branches 
are  sent  off  from  it  which  traverse  the  plnmule-sheath  (fig.  33,  PL  lY), 
while  the  main  branch  continues  into  the  axis  and  then  descends  to  the 
radicle.  A  little  above  this  insertion  numerous  small  bundles  form  and 
run  up  into  the  young  leaves  and  vegetation  point.  As  these  different 
bundles  are  not  all  in  the  same  plane,  it  is  not  possible  to  obtain  a  sin- 
gle section  showing  them.  In  any  transverse  section  of  the  plumule, 
however,  the  bundles  of  the  i)lumule-sheath  may  be  seen  quite  dis- 
tinctly. 

In  Eriocoma  cuspidata  (fig.  34,  PL  lY)  the  bundles  ascend  from  the 
axis  into  the  plumule-sheath,  while  in  a  cross  section  of  Stipa  richard- 
8oni  (fig.  37B,  PL  Y),  taken  below  the  insertion  of  the  scutellum  on  the 
axis,  the  vascular  bundle  may  be  seen  entering  the  radicle.  Again,  in 
Triticum  (fig,  69,  PL  YII)  a  bundle  may  be  seen  entmng  the  first  true 
leaf.  Hordeum  (fig.  Q^j  PL  YII)  shows  the  bundles  passing  up  into  the 
second  true  leaf  and  the  vegetation  point,  while  several  may  be  seen 
branching  off  from  the  axis  into  the  secondary  radicles.  All  the  genera 
of  the  tribes  Agrostidew  and  Hordew,  so  far  as  examined,  have  this 
arrangement  of  their  vascular  systems. 

2.  The  plumule-sheath  is  inserted  on  the  axis  at  some  distance  from 
that  of  the  scutellum,  with  which  it  is  connected  by  a  vascular  bundle 
traversing  the  axis:  Zizania  (fig.  22,  PL  III)  and  Homalocenchrus  {^g, 
28,  PL  lY).  The  embryo  of  Zizania  aquatica  (figs.  22,  23  A  and  H,  24 
A-T,  PL  III)  has  a  remarkably  long  axis,  which  separates  the  insertion 
of  the  plumule-sheath  and  the  scutellum  to  a  very  considerable  degree. 
It  will  be  noticed  in  the  longitudinal  section  (fig.  22,  PL  III)  that  two 
vascular  bundles  traverse  the  axis,  one  terminating  in  the  main  radicle, 
while  the  other  curves  sharply  round  and  traverses  the  long  linear 
scutellum.  The  exceedingly  large  epiblast  is  devoid  of  any  vascular 
system.  In  the  transverse  sections  (tig.  24  A-T,  PL  111)  it  is  found  that 
in  A,  a  section  taken  through  the  apex  of  the  plumule  sheath,  the  two 
bundles  have  joined  into  one.  In  B  they  are  beginning  to  separate, 
while  in  O  and  D  they  are  entirely  free.  Figure  E  shows  a  section 
through  the  tip  of  the  first  leaf  of  the  plumule,  the  plumule-sheath  with 
its  two  widely  separated  lateral  bundles  surrounding  it.  Figures  F-L 
illustrate  sections  taken  through  the  plumule  at  different  heights,  show- 
ing the  arrangement  of  the  leaves  with  their  bundles.    The  bundle  in 
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tlie  center  of  the  leaf  is  always  a  little  larger  than  the  lateral  ones. 
The  bundle  of  the  scutellum  now  appears  distinctly  in  all  sections 
taken  through  the  region  of  the  plumule.  N  represents  a  section  taken 
directly  underneath  the  plumule-sheath.  The  bundles  of  the  sheath 
have  united  with  those  of  the  leaves  and  appear  very  irregular,  with  a 
secondary  radicle  appearing  on  each  side.  A  little  lower  down  a  third 
secondary  radicle  is  seen  on  the  side  of  the  axis  next  to  the  scutellum. 
The  axis  now  for  a  considerable  distance  presents  the  appearance  shown 
in  P  and  Q,  with  two  distinct,  separate,  vascular  bundles  in  the  center. 
At  the  base  of  the  leng  axis  one  of  these  bundles  situated  nearest  to 
the  scutellum  joins  with  the  bundle  of  the  latter,  as  in  S,  while  the 
other  continues  down  into  the  main  radicle,  as  in  T.  This  seems  to 
prove  conclusively  that  the  plumule- sheath  is  not  an  independent  leaf, 
but  that  it  belongs  to  the  scutellum. 

There  is  no  difterence  between  this  group  and  the  first,  represented 
by  the  AgrostideWj  except  that  between  the  insertion  of  the  plumule- 
sheath  and  the  scutellum  there  occurs  a  very  long  axis  representing 
the  first  node. 

3.  The  plumule-sheath  is  inserted  on  the  axis  at  the  base  of  the  plu- 
mule, but  its  fibro- vascular  bundles  are  not  directly  connected  with 
that  of  the  scutellum;  Zea^  CoLr^  FennisetuMj  Paspalumy  Paw«cMm, and 
Spartina,  Zea  mays  may  be  taken  as  typical  of  this  arrangement  of 
the  vascular  system,  as  shown  by  a  series  of  sections  from  the  radicle 
to  the  plumule  (figs.  3,  and  4  A-F,  PI.  I).  Fig.  4  A  represents  a  cross 
section  through  the  main,  radicle.  There  are  two  systems  of  vessels, 
consisting  of  six  large  ones  toward  the  center  and  about  sixteen  smaller 
ones  on  the  outside,  which,  along  with  their  conjunctive  tissue,  make 
up  the  central  cylinder.  Section  B,  taken  somewhat  higher  up,  above 
the  region  of  coleorhiza  sliows  the  axis  with  its  bundles  beginning  to 
form  round  the  periphery  of  the  central  cylinder,  the  two  systems  of 
vessels  remaining  the  same  as  in  the  radicle.  The  dark  portions  of  the 
scutellum  are  sections  through  the  lateral  branches  of  the  scutellum 
bundle.  These  peripheral  bundles  widen  and  come  closer  and  closer 
to  the  center  until  they  reach  the  condition  figured  in  C,  where  there 
is  an  irregular  mass  of  vascular  strands  and  bundles  with  only  a  few 
of  the  vessels.  Immediately  jibove  this  the  bundles  arrange  them- 
selves round  the  perii)hery,  leaving  only  a  few  in  the  center,  while  a 
vascular  strand  branches  off  and  penetrates  through  the  cortical 
parenchyma  into  the  scutelhim,  where  it  divides  into  an  ascending  and 
descending  branch,  as  in  D.  The  large  vessels  have  returned  to  their 
original  position,  while  the  smaller  ones  have  become  fewer,  and  are 
arranged  irregularly  nearer  the  center.  At  E,  a  section  taken  through 
the  upper  part  of  the  scutellum,  two  radicles  emerge  from  the  axis  to 
the  right.  Vascular  bundles  are  found  both  in  the  periphery  and  in 
the  center  of  the  cylinder.  The  axis  now  continues  in  a  regular  form 
with  its  two  systems  of  vessels  and  bundles  arranged  in  the  periphexy. 
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tintil  just  below  tbe  plumule,  where  several  bundles  in  tbe  periphery 
aoite  on  either  side  and  branch  off  into  the  plumule-sheath.  Soon 
numerous,  bundles  form  in  the  center,  until  the  whole  axis  is  completely 
filled  with  them.  These  arrange  themselves  in  a  definite  manner  and 
run  up  into  the  leaves  of  the  plumule. 

There  is  no  direct  connection  between  the  vascular  bundle  of  the 
scutellum  and  those  of  the  plumule-sheath,  both  originating  from  the 
peripheral  bundles  of  the  axis  separately.  The  same  condition  occurs 
in  all  the  genera  of  the  Maydeiv^  CMoridccv,  PaniceWj  and  Andropogo- 
n6(F  examined,  with  slight  modifications  as  to  the  number  and  size  of 
the  vessels  and  bundles.  This  would  seem  to  indicate  that  these  tribes 
are  closely  related  to  one  another,  although  it  is  not  exactly  in  accord- 
ance with  Hackel's  classification  of  the  tribes  with  reference  to  the 
Ckloridece, 

HOMOLOGY  OP  THE  PARTS  OP  THE  EMBRYO. 

To  what  do  the  scutellum,  epiblast,  and  plumule-sheath  correspond; 
Ixom  what  have  they  been  developeil ;  ainl  to  what  parts  of  the  leaf  and 
fipikelet  of  the  grasses  are  they  homologous! 

The  scutellum  is  at^resent  generally  regarded  as  the  cotyledon,  cor- 
responding to  tlie  single  cotyledon  characteristic  of  the  group  of 
monocotyledons,  but  differing  from  them  in  not  emerging  from  the 
caryopsis  at  germination*  -  -^^ 

The  epiblast  has  been  regarded  in  various  ways  by  different  authors. 
Bernhardi,  Schleiden,  Scliacht,  and,  later.  Van  Tieghem,  regard  the 
epiblast  as  part  of  the  cotyledon.  Hanstein  concludes  that  it  is  merely 
an  insignificant  trichomatic  projection  of  the  hypocotyl.  The  majority 
of  writers,  however,  with  Poiteau,  Mirbel,  and  Bruns,  regard  it  as  a 
second  rudimentary  cotyledon,  and  in  embryos  in  which  it  is  wanting, 
look  upon  it  as  having  become  completely  aborted. 

Van  Tieghem '  in  his  new  classification  of  the  phanerogams  based 
uiK)n  the  ovule,  revised  his  opinion  concerning  the  epiblast,  regarding 
it  as  a  second  rudimentary  cotyledon,  and  explaining  its  i)artial  or 
complete  abortion  as  due  to  the  pressure  more  or  less  exerted  by  the 
seed  coat  or  pericarp  upon  the  embryo.  From  this  and  other  char- 
acters of  the  integuments  and  ovules  he  is  led  to  believe  that  the 
Graminew  are  in  reality  dicotyledons,  which  have  accidentally  become 
monocotyledons. 

In  spite  of  the  fact  that  there  has  never  been  found  the  slightest 
trace  of  a  vascular  system  in  the  epiblast,  yet  it  seems  most  reasonable 
to  regard  it  as  a  second  rudimentary  cotyledon.  One  inclines  to  this 
view  from  the  study  of  the  perfectly  developed  epiblasts  of  Homalocen- 
chrusj  Zizaniaj  and  Oryza,  where  they  are  inserted  on  the  axis  opposite 
the  insertion  of  the  scutellum. 

'  Comptes  Eendus  seanc.  Tacad.  des  Sciences,  124 :  1896-97. 
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The  pluinulesheatb  is,  of  all  the  organs  of  the  embryo,  the  most 
striking  and  difficult  to  explain.  Three  very  different  theories  are 
held  regarding  its  interpretation.  To  the  first  we  attach  the  names  of 
Hofmeister  and  Sachs,  who  regard  it  as  an  outgrowth  of  the  so-called 
hypocotyledonary  internode. 

The  adherents  of  the  second  view  regard  it  as  an  independent  leaf 
belonging  to  the  plumule  and  next  in  leaf  arrangement  to  the  scutel- 
lum.  According  to  this  the  plumule- sheath,  which  is  directly  above 
the  scutellum  on  the  same  side  of  the  axis,  would  not  correspond  to  the 
distichous  arrangement  of  grass  leaves:  but  if  one  regards  the  epiblast 
as  a  leaf,  i.  e.,  a  second  cotyledon,  then  the  apparent  disagreement  is 
explained  and  the  plumule  sheath  becomes  the  third  leaf  alternating 
with  the  epiblast.  Bruns,  who  is  a  strong  advocate  of  this  \aew,  sees 
no  reason  why  Hanstein  should  deny  the  independent  nature  of  the 
plumule-sheath  because  of  its  origin. 

Let  us  briefly  follow  the  development  of  Brachypodium  according  to 
Hansteiu's  investigations.  The  young  embryo  is  at  first  a  spherical 
mass  composed  of  three  with  sometimes  a  fourth  smaller  cell.  These 
cells  divide  several  times  in  all  directions  and  the  embryo  takes  on  a 
club-shaped  form,  becoming  longer  and  narrower  at  the  base.  This 
many-celled  body  is  at  this  time  without  distinct  internal  or  external 
differentiation.  The  lower-most  cell,  which  has  now  become  considera- 
bly divided,  later  goes  to  form  the  suspensor,  while  the  two  upper  cells 
form  the  embryo  proper.  Soon  the  internal  differentiation  of  the 
radicle  can  be  seen  with  its  dermatogen,  periblem,  and  plerome.  The 
second  stage  of  development  takes  place  in  the  external  part  of  the 
embryo.  In  the  wall  there  occurs  a  depression  which  marks  the  divi- 
sion of  the  scutellum  from  the  hypocotyledonary  part.  The  tissue 
immediately  above  this  depression  is  the  cotyledon,  from  which  a  part 
of  the  plumule-sheath  soon  emerges,  while  that  on  the  lower  side  forms 
the  vegetation  point  with  its  later-developed  leaves.  The  projection  on 
the  upper  part  of  the  embryo,  i.  e.,  on  the  upper  side  of  the  depression, 
shows  again  on  its  upper  surface  another  depression  similar  to  the  first, 
thus  forming  a  second  projection.  At  the  same  time  a  projection  in  the 
form  of  a  half  collar  has  formed  on  the  lower  part  below  the  vegetation 
point.  These  two  projections  stand  opposite  one  another  like  lips. 
Finally  they  grow  and  their  margins  unite  to  form  a  complete  cap  over 
the  plumule.  The  occurrence  of  a  slit  in  the  mature  plumule-sheath  is 
in  all  probability  caused  by  the  incomplete  junction  of  the  margins  of 
these  collar-shaped  projections.  The  tissue  above  this  second  depres- 
sion, which  sometimes  curves  down  to  a  considerable  degree  pro- 
tecting the  plumule,  forms  that  part  of  the  cotyledon  known' as  the 
cotyledonary-sheath.  Thus  the  origin  of  the  plumule  sheath  indicates 
that  it  must  be  a  i)art  of  the  scutellum.  To  regard  the  plumule-sheath 
as  an  independent  leaf  as  Bruns  has  done,  one  must  look  upon  it  as 
arising  from  a  stem  and  not  from  a  primordial  leaf,  which,  according  to 
Hanstein's  investigations,  is  evidently  the  case. 


Digitized  by 


Google 


25 

The  third  view  is  that  the  plamnle-sheath  is  a  ligule-like  growth  pro- 
ceeding from  the  scutellum  as  an  inseparable  part.  The  existence  of 
an  intermediate  parj;  between  the  insertion  of  the  plumule- sheath  and 
that  of  the  scutellum  in  many  embryos,  is  relied  upon  by  Bernhardi, 
Bruns  and  others  as  positive  proof  that  there  can  be  no  connection 
between  these  organs.  By  many  authors  it  has  been  called  an  inter- 
node,  which  latter  always  develops  between  two  leaves  and  not  between 
two  parts  of  a  leaf. 

Bruns  says  that  while  in  Euchlwna  the  two  insertion  points  are  near 
together,  it  hardly  seems  plausible  in  the  case  of  Spartina,  and  espe- 
cially of  Zizania,  to  regard  two  organs  which  are  so  widely  separated 
from  one  another  as  the  same.  The  occurrence  of  a  bud  in  the  axil  of 
the  plumule-sheath  also  influences  his  conclusion  that  the  plumule- 
sheath  must  represent  a  leaf. 

From  a  careful  study  of  the  vascular  system  of  the  different  tribes, 
together  with  Hanstein's  investigations,  one  is  led  to  believe  with  Van 
Tieghem  and  Celakovsky  that  the  so-called  internode  between  the 
plumule-sheath  and  the  scutellum,  occurring  so  distinctly  in  Zizania 
and  Homaloceuchrusy  and  not  at  all  in  the  genera  of  the  Agrostidece^ 
is  nothing  but  the  first  unusually  lengthened  node.  The  ligule-like 
growth,  the  plumule-sheath,  is  usually  inserted  directly  over  the  scutel- 
lum and  the  plumule-sheath  iu  the  mature  fruits  of  Zizania^  Homalo- 
ceuchrus^  and  the  GhlorideWj  or  as  in  Oryza  (according  to  Bruns  and 
Schlickum)  soon  after  germination. 

The  vegetative  leaf  of  the  grasses  is  composed  of  a  sheath  and 
blade  and  a  more  or  less  strongly  developed  ligule  inserted  at  the 
point  of  junction  of  the  sheath  and  blade.  The  ligule  is  usually  small, 
without  chlorophyll  and  stomata,  and  exclusively  parenchymatous, 
but  as  Duval-Jouve^  has  shown  in  Ammophila  arenaria^  it  attains  a 
length  of  about  4  centimeters  and  possesses  nerves  with  chlorophyll 
and  stomata.  The  ligule  thus  represents  a  double  sheathing  axillary 
stipule. 

Of  the  three  parts  of  the  leaf  it  is  the  sheath  which  develops  last, 
by  an  intercalary  growth,  which  raises  up  the  blade  and  ligule. 

Comparing  the  culm  leaf  with  the  scutellum  and  plumule-sheath,  the 
cotyledonary  leaf  of  the  embryo,  one  finds  that  the  latter  has  no 
sheath.  Its  sessile  blade,  however,  elongates  to  form  the  scutellum, 
while  the  pumule-sheath,  which  is  homologous  with  the  ligule,  attains 
a  great  size  with  vascular  bundles  similar  to  the  ligule  of  Ammophila 
arenaria.  It  is  provided  with  two  prominent  lateral  nerves,  which 
later  acquire  chlorophyll  and  stomata. 

The  homology  of  the  parts  may  in  the  same  manner  be  carried  out  in 
the  spikelet.  The  awn  of  the  floral  glume,  when  present,  is  regarded 
as  corresponding  to  the  blade  of  the  leaf,  and  therefore  to  the  scutel- 
lum of  the  embryo.    When  the  awn  is  inserted  on  the  back  of  the 

^  Anatomie  de  Fareto  des  Graminees  Mem.  de  I'ac.  des  Sci.  et  lettres.  Montpellier. 
1871. 
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glume  some  distauce  from  the  apex,  that  part  between  the  iusertion 
and  the  apex  is  regarded  as  corresponding  to  the  ligule,  and^  in  conse- 
quence, to  the  plumule-sheatb.  That  part  of  the  glume  below  the 
iusertion  of  the  awn  is  regarded  as  the  sheath  of  the  leaf,  while  its 
analogous  structure  in  the  embryo  has  been  arrested  in  its  development. 
Colomb,'  who  has  investigated  the  stipules  of  many  plants,  also  takes 
up  the  ligule  and  sees  in  it  an  analogy  to  the  stipules  of  Potamogeton 
and  Smilax.  Celakovsky  ^  makes  a  comparison  between  these,  adding 
another  plant,  Ficus  ela^itica.  He  carries  his  homology  still  further  to 
the  mosses,  believing  that  the  moss  capsule  is  homologous  to  the 
cotyledon  and  the  seta  or  their  bases  to  the  hypocotyl. 

DBTAILBD  DESCRIPTIONS   OF  FRUITS. 

Tribe  Mayde^. 

The  fruits  of  the  genera  of  this  tribe  are  large,  ellipsoidal  or  round- 
ish, and  inclosed,  with  the  exception  of  Zea,  in  a  hard  capsule  formed 
of  tbe  glumes  or  of  part  of  the  articulate  rachis.  They  have  a  very 
large  embryo,  with  the  scutellum  almost  completely  surrounding  the 
plumule. 

Coix  lachrymw-jobi  L.  (figs.  1,  2  A-G,  PI.  I).  The  structure  of  the 
embryo  of  Coix  resembles  that  of  Zea  mays,  the  main  difference  con- 
sisting in  the  former  possessing  four  lateral  radicles.  Only  three  are 
shown  in  fig.  1,  the  fourth  and  uppermost  one  not  being  in  the  same 
plane.  Fig.  2  A  represents  a  transverse  section  through  the  upper 
part  of  the  plumule,  showing  the  plumule-sheath  with  its  two  bundles 
and  the  first  and  second  true  leaves  in  their  normal  position.  A  sec- 
tion through  the  base  of  the  plumule  (fig.  2  B)  shows  the  plumule- 
sheath  and  a  small  part  of  the  first,  true  leaf.  Within  is  the  axis  with 
its  numerous  bundles  which  belong  to  tbe  leaves  of  tbe  plumule. 

At  0  is  the  axis,  with  its  numerous  bundles  and  the  plumule-sheath. 
Some  of  the  bundles  in  the  periphery  of  the  central  cylinder  unite  and 
branch  off'  into  tbe  plumule-sheath  on  each  side.  A  little  lower  down, 
between  the  insertion  of  the  plumule  sheath  and  that  of  the  scutellum 
the  axis  appears  with  its  numerous  bundles  arranged  in  the  periphery 
of  the  central  cylinder  (fig.  2  D).  Fig.  2  E  shows  the  scutellum 
inserted  on  the  axis  by  its  broad,  fibrovascular  bundle,  at  the  same 
time  cutting  through  tbe  first  lateral  radicle  on  the  opposite  side.  A 
number  of  ducts  are  scattered  here  and  there  in  the  axis.  The  axis 
terminates  in  the  lowermost  radicle,  the  central  cylinder  having  six 
distinct  ducts  or  vessels.  Fig.  2  F  shows  a  section  through  the  upper 
part  of  the  lowermost  radicle  and  one  of  the  lateral  radicles,  while  G 
represents  a  section  through  the  lowermost  radicle.  Each  radicle  is 
provided  with  a  root-cap  while  the  coleorhiza  surrounds  them  all.    The 

^  Kecherches  8ur  les  stipules.    Anu.  des  Sci.  nat.  Ser.  6, 1 :  19.    1887. 
2  Ueber  die  Homologien  des  Grasembryo.    Bot.  Zeit.,  Sept.,  1897. 
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scutellum  entirely  surrounds  the  remainder  of  the  embryo,  as  may  be 
seen  in  cross  section  or  in  the  longitudinal  section  (fig.  1).  There  does 
not  appear  to  be  such  a  direct  connection  between  the  vascular  bundle 
of  the  scutellum  and  those  of  the  plumule- sheath,  as  in  Zizania  (fig.  22, 
PI.  Ill),  Homalocenchrus  (fig.  28,  PL  IV),  and  other  embryos.  The  vas- 
cular bundle  of  the  scutellum,  as  in  the  other  genera  of  the  Maydece^ 
branches  into  two,  one  traversing  the  upper  and  the  other  the  lower 
part  of  the  scutellum,  and  these  again  sending  off  lateral  branches. 
The  leaves  of  the  plumule  are  arranged  as  in  all  grass  embryos. 

Zea  mays  L.  (figs.  3,  4  A-F,  PI.  I). — The  vascular  system  of  Zea  has 
already  been  described.  The  general  structure  of  the  embryo  differs 
but  little  from  that  of  Coix.  Instead  of  four  large  lateral  radicles  it 
has  one  large  main  radicle  (fig.  4  A)  and  two  smaller  secondary  ones  at 
the  insertion  of  the  scutellum  bundle  on  the  axis.  The  scutellum  sur- 
rounds the  remainder  of  the  embryo  like  a  mantle,  the  margins  almost 
coming  together,  but  separated  by  a  long,  narrow  groove  (figs.  D  and 
E).  There  is  a  deep  cleft  between  the  base  of  the  scutellum  and  the 
coleorhiza  (fig.  3). 

Tripsacum  dactyloides  L.  (figs.  5,  6,  7,  A-B,  PI,  I). — The  embryo  of 
Tripsacum  is  very  similar  to  that  of  Zea  and  Coixj  except  that  it  has 
only  one  radicle.  The  axis  is  remarkably  long  and  consists  of  a  num- 
ber of  vascular  bundles,  as  in  Coix.  Al)out  halfway  down  the  axis  the 
bundles  in  the  periphery  increase  toward  the  center,  presenting  the 
same  condition  as  in  Coix  and  Zea^  again  returning  to  the  periphery 
and  disappearing  as  they  approach  the  radicle.  The  insertion  of  the 
scutellum-bundle  is  not  as  in  Coix^  Zea^  and  Euehlwna  at  some  distance 
from  the  plumule  but  directly  under  it,  where  the  pluniule-slieath  also 
branches  off  (fig.  (>).  The  scutellum-bundle  soon  after  leaving  the  axis 
divides,  one  branch  traversing  the  lower,  and  the  other  the  upper  part 
of  the  scutellum,  while  these  in  turn  have  lateral  branches  (fig.  G). 
Aside  from  these  bundles  connected  with  the  vascular  system  there  are 
conducting  vessels  running  irregularly  through  the  scutellum,  appar- 
ently nourishing  organs  for  the  plumule  and  radicle,  as  they  can  be 
traced  to  be  directly  connected  through  the  epithelial  layer  with  the 
other  parts  of  the  embryo  (fig.  0). 

UuohUena  mexicana  Schrad.  (fig,  8,  PL  II). — The  structure  of  the 
embryo  of  UuchUena  is  almost  identical  with  that  of  Zea  maysy  except 
that  it  has  no  secondary  radicles  and  the  insertion  of  the  scutellum- 
bundle  is  at  some  distance  from  the  plumule. 

Tribe  Andbopogone^:. 

The  fruits  of  the  tribe  Andropogonew  have  an  embryo  which  is  usually 
about  half  the  size  of  the  fruit  itself.  As  in  the  Maydew^  the  scutellum 
almost  completely  surrounds  the  remainder  of  the  embryo.  By  com- 
paring the  embryo  of  Andropogon  (fig.  9,  PL  II)  with  Zea  (fig.  3,  PL  I) 
one  notices  a  striking  similarity.    The  scutellum-bundle  is  inserted  on 
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the  axis  at  some  distance  from  the  plumule,  as  in  the  majority  of  the 
Maydew. 

Andropogon  saccharatus  (fig.-9, 10,  A-C  PI.  II). — The  scutelhim  almost 
surrouuds-lihe  plumule.  The  projection  appearing  iu  fig.  9  like  an  epi- 
blast  is  only  a  longitudinal  section  through  one  of  the  margins  of  the 
scutellum.  The  scutellum-bundle  is  inserted  on  the  axis  at  some  dis- 
tance from  the  plumule,  while  directly  under  the  plumule  two  bundles 
branch  off  into  the  plumule  sheath.  Fig.  10  A  shows  a  section  through 
the  plumule  with  its  plumule-sheath  and  bundles  of  the  first  true  leaf, 
while  fig.  10  B  represeuts  a  section  taken  through  the  axis  between  the 
plumule  and  the  insertion  of  the  scutellum  bundle.  Only  one  radicle 
is  present  with  a  large  vessel  in  the  center  and  five  smaller  ones 
around  it  in  the  central  cylinder  (fig.  10  C).  There  is  a  deep  groove 
between  the  scutellum  and  the  coleorhiza. 

Apluda  (vistata  (figs.  11, 12,  PI.  II). — The  embryo  of  Apluda  cristata 
resembles  those  of  the  Maydecv  and  Ghloridew,  There  is  no  epiblast. 
The  radicle  appears  as  in  Gg.  12,  with  one  large  vessel  and  six  smaller 
ones  in  tlic  central  cylinder.  This  arrangement  continues  through  the 
axis  until  near  the  insertion  of  the  scutellum,  where  vascular  bundles 
appear.  These  continue  through  the  lengthened  node  as  far  as  the 
base  of  the  plumule,  where  they  send  off  branches  into  the  plumule- 
sheath.  The  ring  around  the  radicle  in  fig.  12  represents  a  cross  section 
through  the  coleorhiza. 

Tribe  Zoysie^:. 

The  Zoysiew  resemble  on  the  one  hand  the  Andropogonea^y  through 
Trachysy  Anthephora  (i\g.  13  A-B,  1  PI.  11),  and  Ferotis  (fig.  15  A-D), 
and  on  the  other  hand  Oryzew  through  Zoysia  (fig.  11  A-D)  and  Xazia. . 
Bruns,  in  a  list  of  genera,  represents  Xazia  without  an  epiblast,  while 
in  his  figures  he  represents  it  with  an  epiblast,  both  in  longitudinal  and 
transverse  sections.  The  scutellum  iu  Anthephora  and  Perotu  is 
inserted  at  some  distance  from  the  plumule,  while  in  Zoysia  it  is 
inserted  directly  under  it.  The  radicle  of  Zoysia  is  also  curved  in  a 
horizontal  direction  like  Oryza. 

Tribe  Teistegine^. 

Unfortunately  no  representatives  of  this  tribe  could  be  secured. 
Bruns,  however,  who  has  investigated  the  fruits  of  Beclera  and  Arnn- 
dinella,  found  them  to  be  without  an  epiblast,  and  similar  to  the 
Zoysiew, 

Tribe  Panice.e. 

The  general  appearance  of  the  fruits  of  the  Panicece  is  similar  to 
those  of  Andropogonece.  They  are,  with  one  exception,  without  an  epi- 
blast, and  have  the  scutellum-bundle  inserted  at  some  distance  from 
the  plumule.     Olyra  is  the  only  genus  which  has  an  epiblast.    It  is 
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described  and  figured  by  Bruns,  and  differs  in  every  respect  from  the 
other  Panicew.  The  scutellum  is  broader  than  long,  while  the  plumule 
is  covered  by  a  very  large  epiblast.  A  peculiarity  mentioned  by  Bruns 
is  that  the  radicle  is  hollowed  out.  Owing  to  the  general  appearance 
of  the  fruit  and  embryo,  with  its  large  epiblast  and  the  insertion  of  the 
scutellum-bundle,  also  the  fact  that  the  flower  is  monoeciouSj  would  seem 
to  indicate  that  it  does  not  belong  to  the  Panicew,  It  might,  x)erhaps, 
be  placed  with  the  Oryzece  or  form  an  intermediate  tribe  with  Zoysia 
between  the  Fanicew  and  Oryzece. 

Fennisetum  spicatum  (figs.  16, 17, 18,  PI.  II). — The  fruit  of  Pennisetum 
has  a  very  large  embryo.  The  scutellum  surrounds  the  remainder  of 
the  embryo,  although  not  to  such  an  extent  as  in  the  Andropogonew 
and  Maydew.  The  projection  opposite  the  scutellum  in  fig.  16  is  not 
an  epiblast,  but  a  longitudinal  section  through  the  margin  of  the  scu- 
tellum. A  single  large  radicle  is  present,  which  consists  of  one  large 
vessel  in  the  center  and  six  small  ones  surrounding  it  in  the  central 
cylinder  (fig.  18).  The  ring  around  the  radicle  represents  the  coleorhiza 
with  its  attachment  to  the  scutellum.  Fig.  17  represents  a  cross  section 
through  the  plumule,  showing  the  scutellum  with  its  bundle  and  the 
plumule-sheath  with  its  two  lateral  bundles.  Within  is  the  first  true 
leaf.  The  scutellum-bundle  is  inserted  on  the  axis  at  some  distance 
from  the  plumule  (fig.  18). 

Ghcetochloa  raacrochwta  (tig.  19,  PI.  III). — The  embryo  of  this  nut-like 
fruit  resembles  in  the  main  other  Panicew,  The  insertion  of  the 
scutellum-bundle  is,  however,  somewhat  closer  to  the  plumule.  A  deep 
cleft  or  groove  is  present  between  the  scutellum  and  coleorhiza. 

Paspalum  pubiflorum  gldbrum  (figs.  20,  21,  PI.  III). — The  embryo  of 
Paspalum  resembles  that  of  Pennisetum^  although  much  smaller.  It 
possesses  a  large  radicle,  and  its  scutellum-bundle  is  inserted  at  some 
distance  from  the  plumule. 

Tribe  ORYZEyK. 

To  this  tribe  belong,  among  others,  the  genera  Homalocenchrusy 
Zizania,  and  Oryza.  Great  variation  occurs  in  the  size  and  formation 
of  the  fruits.  The  embryo  is  usually  small  compared  with  the  amount 
of  endosperm,  but  in  Zizania  it  attains  a  considerable  size.  All  the 
genera  belonging  to  this  tribe  have  a  well-marked  epiblast. 

Zizania  aquatica  (figs.  22,  23  A-B,  24  A-T,  PI.  Ill)  (see  p.  21).— The 
fruit  of  Zizania  is  long  and  linear,  with  an  epiblast  which  reaches  three- 
quarters  the  length  of  the  whole  fruit.  Figs  23  A  and  B  show  the  rela- 
tive size  of  embryo  and  endosperm;  A  through  the  plumule,  and  B 
through  the  axis  or  lengthened  node.  Figs.  24  A-T  represent  a  series 
of  sections  through  the  embryo  from  the  apex  of  the  plumule-sheath 
to  the  main  radicle.  A  and  B  show  the  two  vascular  bundles  of  the 
plumule-sheath,  which  at  this  point  are  united  into  one.  At  0  and  D 
they  have  become  separated,  while  at  E  the  plumule-sheath  appears  as 
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a  complete  ring,  inclosing  the  upper  part  of  the  first  leaf.  The  opening 
in  the  plumule-sheath  on  the  side  opposite  to  the  scutellum  now  api)ears 
for  a  short  distance  as  shown  at  G.  At  H,  I,  and  J  it  is  again  closed^ 
and  within  is  seen  the  arrangement  of  the  leaves  of  the  plumule.  K 
shows  the  first  appearance  of  the  epiblast,  while  at  M  it  has  increased 
in  size.  Within  the  plumule- sheath  and  first  leaf  one  sees  the  axis 
with  its  bundles  which  belong  to  the  remaining  leaves  of  the  plumule. 
Immediately  below  the  plumule  are  three  secondary  radicles  repre- 
sented in  X  and  O.  The  embryo  for  a  considerable  distance  presents  a 
form  similar  to  that  shown  at  P.  The  vascular  system  in  the  region 
of  the  secondary  radicles  presents  a  confused  mass,  but  here  it  consists 
of  two  regular  strands  which  course  the  lengthened  node.  As  they 
approach  the  insertion  of  the  scutellum  the  inner  one  becomes  larger 
until  it  unites  with  the  bundle  of  the  scutellum.  R  shows  the  attach- 
ment of  the  epiblast  to  the  axis,  the  division  being  marked  by  a  dotted 
line,  while  T  is  a  section  through  the  main  radicle  surrounded  by  its 
coleorhiza. 

Homalocenchrus  oryzoides  (fig.  28,  PI.  IV). — The  fruits  of  Homalocen- 
chrm,  although  much  smaller  and  of  a  different  form  from  that  of 
Zizaiiia,  yet  in  the  main  possess  the  same  structural  characters  of  the 
embryo. 

Lygeum  spartum  (figs.  25,  26  A-B,  PI.  IV). — The  embryo  of  Lygetim 
differs  from  the  other  genera  of  the  Oryzew  examined  in  having  a  very 
small  epiblast.  The  insertion  of  the  scutellum-bundle  occurs  directly 
beneath  the  plumule.  Also  at  this  point  branches  are  sent  off  into  the 
plumule-sheath  (fig.  26  B).  The  radicle  is  here  lengthened  out  to  a 
considerable  extent.  Lateral  roots  also  arise  from  the  node,  as  in  fig. 
26  0  and  D.  Fig.  26  E  shows  a  section  through  the  main  radicle,  while 
26  C  shows  parts  of  the  secondary  radicles  and  the  base  of  the  epiblast. 

Oryza  sativa  (fig.  27,  PI.  IV). — Compared  with  the  amount  of  endo- 
sperm, Oryza  has  a  very  small  embryo.  The  epiblast  is  large  and 
broad  at  the  base.  As  in  Lygeum^  the  insertion  of  the  scutellum  is  at 
the  base  of  the  plumule.  The  large  radicle  is  directed  obliquely 
outward. 

Tribe  Piialaride^. 

Of  the  Phalaridew  only  Fhalaris  and  Anthoxanthum  (fig.  29,  PI.  IV) 
were  examined.  These  much  resemble  the  Agrostidece,  having  a  small 
epiblast  and  a  straight  radicle.  The  scutellum-bundle  is  inserted  at 
the  base  of  the  plumule-sheath. 

Tribe  Agrostide^. 

The  Agrostidew  may  be  characterized  as  fruits  with  small  embryos, 
always  with  an  epiblast,  which,  however,  varies  greatly  in  size.  The 
scutellum-bundle  is  inserted  on  the  axis  at  the  base  of  the  plumule. 
Here  it  branches  to  the  right  and  left,  running  up  into  the  plumule- 
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slieatb.  Tbe  short  axis  terminates  in  a  single  radicle.  Among  the 
l)eculiarities  noticed  in  this  tribe  is  the  genus  Stipa,  Stipa  pennata  has 
a  well-marked  epiblast  more  than  half  the  length  of  the  plumule,  while 
S,  tenacigsima  (figs.  30  and  31,  PI.  lY)  has  a  very  small  epiblast.  In 
tg,  31  the  oi>eniiig  of  the  plumule-sheath  is  apparent.  In  iStipa  richard- 
8oni  (figs.  3C  and  37  A  and  B,  PI.  V)  the  epiblast  extends  more  than 
half  the  length  of  the  plumule,  and  the  radicle  is  directed  obliquely 
outward.  Although  S.  viridula  (figs.  32  and  33,  PI.  IV)  has  a  very 
small  fruit,  yet  its  embryo  has  proportionately  the  largest  epiblaat. 

Enocoma  eiispidata  (figs.  34  and  35,  PI.  IV). — The  fruit  of  Eriocoma 
resembles  that  of  OryzopsiSj  but  has  a  very  large  epiblast  which  extends 
the  whole  length  of  the  plumule.  The  scutellum  differs  from  Oryzopsis 
in  having  a  groove  at  its  base.  This  character,  together  with  the  long, 
densely  hairy,  flowering  glumes,  would  warrant  its  being  placed  as  a 
separate  genus  Eriocoma^  which  is  regarded  as  a  subgenus  by  Hackel. 
Oryzopsis  micrantha  (figs.  38  A  and  B,  PI.  V),  Phleum  praiense  {^g. 
41,  PL  V),  Ginna  arundinacea  (figs.  39  and  40,  PI.  V),  and  Brachyely- 
trum  erectum  (fig.  43,  PI.  V)  all  have  a  well-marked  epiblast.  The  last 
named  can  easily  be  recognized  by  a  long,  pointed  projection  proceeding 
from  the  pericarp:  This  projection  contains  no  starch,  and  its  presence 
is  remarkable  from  the  fact  that  it  is  the  only  fruit  in  which  such  a 
structure  has  been  found.  Ammopkila  arenaria  (fig.  42,  PI.  Y)  presents 
a  peculiar  appearance.  Its  cotyledonary  sheath  extends  down  to  the 
apex  of  the  plumule.  The  scutellum  also  branches  into  three  in  the 
upper  part. 

Tribe  AvKNB^. 

The  Avenew  resemble  the  Hordece  in  the  structure  of  fruits.  The 
embryo  is  usually  small  compared  with  the  amount  of  endosperm. 
Lateral  roots  occur  in  Avena.  The  scutellum-bundle  is  inserted  at  the 
base  of  the  plumule  and  continues  down  into  the  axis  in  the  form  of  a 
loop. 

Avena  sativa  (figs.  44,  45, 46  A-B,  47  A-G,  48,  Pis.  V  and  VI).— Fig. 
47  A-G,  PL  V,  represents  a  series  of  transverse  sections  through  the 
embryo  from  the  plumule  to  the  radicles.  At  A  one  sees  the  peculiar 
shape  of  the  scutellum,  with  its  vascular  bundle,  while  within  is  the 
plumule-sheath,  with  its  bundles,  inclosing  the  first  true  leaf.  B  repre- 
sents a  section  taken  somewhat  lower  down  in  the  plumule  and  shows 
the  position  of  the  second  leaf  directly  opposed  to  the  first.  The  scu- 
tellum-bundle branches  at  the  base  of  the  plumule,  as  may  be  seen  at 
C,  to  form  the  bundles  of  the  plumule-sheath.  Part  of  the  plumule- 
sheath  is  still  present,  while  within  is  the  axis  with  tbe  first  leaf  and 
its  bundles  just  beginning  to  differentiate.  Figs.  D,  E,  and  F  show 
the  axis,  and  the  epiblast  which  becomes  larger  toward  the  base.  At 
E  only  one  radicle  is  present  while  at  F  there  are  three.  G  shows  the 
position  of  the  four  radicles.  The  main  radicle  is  in  the  center  with 
one  on  each  side  to  the  right  and  left,  and  a  fourth  smaller  one  in  front. 
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A  longitudinal  section  of  this  small  radicle  may  be  seen  in  fig.  48, 
PI.  YI.  The  scutellum-bundle  forms  a  loop  in  the  axis  as  in  ^g,  48,  a 
strand  branching  off  from  it  forms  the  central  bundle  of  the  first  true 
leaf.  Fig.  45,  PL  Y,  represents  a  section  facing  the  embryo.  The  main 
radicle  with  its  two  lateral  radicles  to  the  right  and  left  are  all  sur- 
rounded by  a  coleorhiza.  Figs.  44  and  46  A  and  B,  PI.  V,  represent 
longitudinal  and  transverse  sections  through  the  whole  fruit  showing 
the  relative  size  of  endosperm  to  embryo. 

Holcus  lanatus  (fig.  51,  PI.  VI.),  Arrhenatherum  elatius  (fig.  49),  and 
Danthonia  spicata  (fig.  50)  all  have  a  small  epiblast  and  a  single  termi- 
nal radicle  with  the  scutellum-bundle  inserted  directly  under  the 
plumule. 

Tribe  Chlorides. 

The  GhlorideWy  according  to  the  characters  of  their  embryos,  are 
more  closely  allied  to  the  Andropogonew  than  to  the  Avenew  and  Festu- 
cecc,  with  which  they  are  placed  in  Hackel's  classification.  The  fruit  varies 
considerably  both  in  regard  to  its  form  and  the  structure  of  the  embryo. 
There  is  a  spherical  nut-like  fruit,  as  in  Eleusine  (fig,  52  A-D,  PI.  YI), 
with  a  well-marked  epiblast,  and  a  long  linear  fruit  with  an  embryo 
more  than  half  the  size  of  the  fruit  itself  and  without  an  epiblast,  as  in 
JSpartina  gracilis  (fig.  53).  The  scutellum  is  inserted  on  the  axis  at 
some  distance  from  the  plumule. 

Eleusine  coracana  (fig.  52  A-D,  PI.  YI). — This  peculiar  nut-like  fruit 
has  an  embryo  with  a  very  large  epiblast.  The  radicle  is  in  a  hori- 
zontal direction,  while  a  deep  groove  is  present  between  the  scutellum 
and  coleorhiza.  The  insertion  of  the  scutellum-bundle  is  close  to  the 
base  of  the  plumule,  while  the  axis  between  the  plumule  and  radicle  is 
very  short.  Fig.  52  A  represents  a  longitudinal  section  through  the 
embryo,  while  at  B  we  see  the  plumule  with  the  large  epiblast  pro- 
tecting it. 

Spartina  gracilis  figs.  55,  54  A-C,  PL  YI). — In  contrast  to  EleusiM 
it  has  a  long  linear  fruit  with  an  embryo  reaching  almost  its  whole 
length.  The  general  appearance  of  the  embryo  reminds  one  of  Zizania 
aquatica,  as  the  insertion  of  the  scutellum  is  a  considerable  distance 
from  the  plumule-sheath.  One  single  vascular  strand  courses  the  length- 
ened node  until  it  sends  off  a  branch  to  the  scutellum,  and  then  con- 
tinues down  into  the  very  small  radicle.  Fig.  54  A,  B,  0  show  sections 
through  the  radicle,  lengthened  node,  and  plumule,  respectively.  It  is  a 
noteworthy  fact  that  this  is  the  only  genus  of  the  Chloridew  examined 
which  does  not  have  an  epiblast. 

Astrebla  pectinata  (fig.  55,  PI.  YI). — The  embryo  of  Astrehla  is  very 
large,  with  a  very  small  epiblast.  A  deep  groove  is  present  between 
the  scutellum  and  the  coleorhiza.  The  scutellum-bundle  is  inserted  on 
the  axis  at  some  distance  from  the  plumule.  The  axis  terminates  in 
a  single  radicle,  which  preserves  its  root  structure  until  just  before  it 
reaches  the  insertion  of  the  scutellum,  where  vascular  bundles  appear. 
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Beckmannia  eruccefonnis  (fig.  60,  PL  A^I),  Bulbilis  dactyloides  (figs.  58 
and  69,  PI.  VI),  and  Leptochloa  imbricata  (fig.  5Gy  PI.  VI)  have  about 
.  the  same  characteristics. 

Tribe  Festucb^. 

The  embryo  of  the  Festiicew  is  usually  small.  There  is,  according 
to  Bruns,  great  variation  in  the  presence  and  absence  of  an  epiblast 
in  this  tribe. 

Vniolu  latifolia  (fig.  61,  PI.  VII). — A  broad  epiblast  reaches  about 
half  the  length  of  the  plumule.  The  scutellum-bundle  is  inserted  on 
the  axis  at  some  distance  from  the  plumule,  while  the  single  radicle  is 
turned  obliquely  outwards. 

Desmazeria  sicula  (fig.  63,  PI.  Vll),  Cynosurus  cfistatus  (fig.  64),  and 
Panicularia  aquatica  (fig.  62,  PI.  VII)  all  have  the  epiblast  well  marked. 
The  scutellum-bundle  differs  from  that  of  Uniola  in  being  inserted 
directly  at  the  base  of  the  plumule.  The  axis  terminates  in  a  single 
radicle.  \ 

Tribe  Horded. 

The  tribe  Hord^ie  may  be  characterized  as  having  large  fruits.  The 
embryo  usually  has  several  radicles  and  a  lateral  bud  in  the  axil  of  the 
plumule-sheath.  A  transition  seems  to  take  place  between  those  with- 
out an  epiblast,  as  in  Hordeuin  (fig.  65,  PI.  VII),  and  those  with  a  dis- 
tinctly formed  epiblast  as  in  Triticum  (fig.  69,  PI.  VII). 

Hordeum  vulgare  (fig.  05,  06  A-H,  PI.  VII).  The  fruit  of  Hordeum 
vulgare  has  many  peculiarities  not  found  in  other  grasses.  There  are 
two,  and  in  some  parts  three,  layers  of  gluten  cells,  while  in  nearly  all 
grass  fruits  there  is  only  one.  This  embryo  often  has,  besides  its  main 
radicle,  eight  secondary  ones,  three  on  each  side  of  the  scutellum  and 
two  in  front.  In  the -axil  of  the  plumule-sheath  next  the  scutellum 
there  is  a  large  lateral  bud  (see  p.  20).  By  examining  figs.  A-F  it  will 
be  seen  that  the  scutellum-bundle  is  composed  of  two  strands  which 
unite  just  before  their  insertion  on  the  axis.  The  scutellum  is  inserted 
on  the  axis  at  the  base  of  the  plumule,  a  secondary  radicle  also  emerg- 
ing from  it  at  this  i)oint,  thus  making  the  axis  very  short.  At  &g.  65 
the  bundles  may  be  seen  which  belong  to  the  first  and  second  leaves 
and  the  vegetation  point.  Those  of  the  plumule-sheath  not  being  in 
the  same  plane  are  not  represented.  A  transverse  section  through  the 
upper  part  of  the  plumule  (fig.  66)  shows  the  opening  in  the  sheath 
opposite  to  the  scutellum  and  the  two  bundles  situated  laterally. 
'Within  is  the  upper  part  of  the  first  true  leaf.  The  scutellum  shows 
a  peculiar  groove  on  its  convex  side  next  to  the  endosperm  (fig.  66,  A,  B). 

B  shows  a  similar  condition  a  little  lower  down  through  the  plumule. 
AtO  and  D  the  position  of  the  first  leaf  opposite  to  the  plumule-sheath, 
the  second  opposite  the  first,  and  the  third  opposite  the  second,  accord- 
ing to  the  true  distichous  arrangement  of  all  grass  leaves  maybe  noted. 
20946— No.  19 3 
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E  shows  a  section  taken  at  the  base  of  the  plamale  with  the  bandies  in 
the  axis  which  belong  to  the  leaves  of  the  plnmnle,  also  the  two  ban- 
dies of  the  disappearing  plamnle-sheath.  At  F  the  scutellam  bandies 
are  inserted  on  the  axis.  On  the  opposite  side  are  two  secondary  rad- 
icles in  the  center  of  the  bandies  of  the  axis,  while  to  the  right  and  left 
appear  the  origin  of  the  bandies  of  the  plamnle-sheath.  At  C  the 
scntellam-bandles  are  no  longer  present,  while  three  secondary  radicles 
emerge  from  the  axis.  Four  of  the  secondary  radicles  may  be  seen  at 
H  with  the  axis  continaiag  down  to  form  the  main  radicle.  These  rad- 
icles are  all  provided  with  a  root-cap  and  snrronnded  by  the  coleorhiza. 
Althongh  no  epiblast  is  found  here  yet  there  is  a  slight  prominence 
which  might  indicate  its  abortion. 

SecaU  montanum  (tigs.  67,  68  A  and  B,  PI.  VII).— The  structure  of 
the  fruit  of  Secale  resembles  that  of  Hordeum  vulgare.  There  is  how- 
ever only  one  secondary  radicle.  Not  even  a  trace  of  an  epiblast  can 
be  seen.  The  coleorhiza  surrounds  both  radicles,  forming  a  deep  groove 
between  them.  At  the  base  of  the  plumule-sheath  next  to  the  scutel- 
lum  there'is  a  lateral  bud.  The  scutellumbundle  consists  of  a  single 
strand,  which  is  inserted  on  the  axis  almost  directly  at  the  base  of  the 
plumule.  At  this  point  branches  are  sent  off  into  the  plumule-sheath. 
The  bundles  in  the  axis  belong  to  the  leaves  of  the  plumule  while  the 
axis  continues  down  into  the  main  radicle,  a  branch  being  sent  off  to 
the  secondary  radicle.  Fig.  6S  B  represents  a  transverse  section 
through  the  upper  part  of  the  plumule  and  A  through  the  main  and 
secondary  radicles. 

Elymm  virginicus  (figs.  72  and  73,  PI.  VIII).— The  fruit  of  Elymus 
has  a  very  small  embryo  at  the  bas6  of  a  long  fruit  Although  the 
epiblast  is  not  present  yet  there  is  a  slight  elevation  which  might  be 
regarded  as  a  remnant  of  it.  The  scutellum  bundle  consists  of  a  single 
strand  which  curves  aronnd  to  the  base  of  the  plumule  where  it 
divides  into  three  branches,  two  of  them  going  into  the  plumule-sheath 
and  the  other  continuing  down  into  the  axis  and  single  radicle.  A 
lateral  bud  is  present  in  the  axil  of  the  plumule-sheath.  Fig.  73  rep- 
resents a  transverse  section  through  the  upper  part  of  the  plumule. 

LoUum  rigidum  (figs.  70,  71  A-C,  PI.  VIII). — The  embryo  of  Lolium 
resembles  Secale  montanum  with  only  one  large  radicle.  A  lateral  bud 
is  present  in  the  axil  of  the  plumule-sheath. 

Triticum  wstivum  (fig.  69,  PI.  VII).— The  fruit  of  Triticum  wstivum 
has  been  so  frequently  described  by  previous  writers  that  it  is  not 
necessary  to  treat  it  at  length  here.  An  excellent  treatise  by  Bessey  is 
to  be  found  in  Bull.  32  of  the  Nebraska  Agr.  Exp.  Station,  1894.  Its 
embryo  has  a  small  epiblast,  a  main  radicle,  and  two  secondary  ones 
situated  in  front  to  the  right  and  left.  There  is  a  prominent  lateral 
bud  in  the  axil  of  the  plumule-sheath.  In  all  other  respects  it  resembles 
the  tribe  Hordece. 
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Tribe  Bambuse^. 

A  small  ^UkUt  of  Arundinaria  falcata  bloomed  in  the  Cornell  narsery 
daring  the  summer  of  1898.  Aboat  a  dozen  f^aits  were  secured  and 
sections  of  the  embryo  made. 

The  fruit  is  oval  and  is  covered  by  a  pericarp,  which  easily  separates 
from  the  endosperm  and  embryo.  The  embryo  is  small,  with  its  scutel- 
lum  almost  completely  soirounding  the  plumule  (fig.  74,  PI.  VIII).  The 
vascular  bundle  traversing  it  is  branched  in  all  directions,  as  shown  in 
any  of  the  transverse  sections  (fig.  76  A-J,  PI.  VIII). 

The  plumule-sheath  diflers  from  all  other  fruits  of  the  Oramin€(e 
investigated  in  having  five  vascular  bundles  instead  of  two.  At  its 
apex  there  is  a  well-marked  slit  or  opening  and  only  two  vascular 
bunches  (fig.  76  0).  Figs.  76  D,  E,  F  show  the  position  of  the  five  vas- 
cular bundles  inclined  toward  the  exterior  side  of  the  embryo. 

The  leaves  have  seven  vascular  bundles  and  are  arranged  as  in  all 
grass  embryos  (fig.  76  E).  The  epiblast  is  large  and  broad,  but  does  not 
extend  far  up  on  the  plumule.  Toward  the  base  it  is  rectangular  in 
cross  section  (fig.  76  G,  H).  The  axis  terminates  in  one  large  radicle 
(fig.  76  K). 

RBLATION8HZP  AND  87STBMATIC  CONNECTION  OF  THE  TRIBES. 

Botanists  disagree  very  generally  as  to  which  are  the  most  primitive 
tribes  of  the  grasses.  The  three  great  authorities  on  the  subject  are 
Hackel,^  Bentham,^  and  Warming.^    Their  classifications  are  as  follows : 

bemtham's  classification. 

A,  Panicacetp.  B.  Poacece, 


Tribe     I.  Panicese. 
II.  Mftydeff. 

III.  Oryze®. 

IV.  TrUteginesB. 
V.  Zoysiefe. 

VI.  Andropogoneafi. 


Tribe   VII.  Phalarideie. 

VIII.  Agrostideie. 

IX.  Isacbneie. 

X.  Avenete. 

XI.  Chloride®. 

XII.  Festaceie. 

XIII.  Hordeie. 

XIV.  Bambusete 


uackel's  classification. 
A.  Panioaoees.  B,  Poacew. 


Tribe     I.  Majde®. 

II.  Aiidroi>ogoneae. 

III.  Zoysieee. 

IV.  Tristegine®. 
V.  Panicese.  j  XI.  Festuceae. 

VI.  OryzesB.  |  xil.  Horde®. 

I  XIII.  Bambuse®. 


Tribe   VII.  Phalaride®. 
VIII.  Agrostide®. 
IX.  Avene®. 
X.  Chloride®. 


^Hackel,  E.    Echte  Gr®8er.    Engler  and  Prantl,  PflaDzenfamilien,  2^ :  2. 
Eng.  trans,  by  Scribner  and  Southworth,  1890. 
"Beutham,  Geo.  *'Noteeon  Gramine®,"  Jour,  of  the  Linn.  Soc,  19 :  14-134, 1881-82. 
'Warming,  E.,  and  Potter,  C,  Systematic  Botany. 
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warming's  classification. 

Tribe     1,  Bambiisese.  ;  Trib©    VII,  Agroetideie. 

II.  Oryzese.  1  VIII.  Phalaridese. 

III.  Maydeip.  1  IX.  Cbloride». 

IV.  Andropogonetp.  j  X.  PanicejB. 
V.  Festucete.                                                       XI.  Hordeo;. 

VI.  AveiiefaB.  j 

It  will  be  noticed  that  HackeFs  arraDgement  is  in  the  main  similar 
to  that  of  Beutham,  while  Warming's  varies,  omitting  the  tribes  Zoy- 
siece  and  Tristegitieee.  Bentham,  on  the  one  hand,  regards  the  tribes 
PanicecBj  Maydew,  and  Oryzew,  while  on  the  other,  Hackel  places  the 
Maydece^  Andropogonew,  and  Zoysiece  as  the  most  primitive  of  the 
grasses.  Warming,  however,  presents  an  entirely  diflferent  view,  and 
regards  the  Bamhusece  and  Oryzece  as  the  most  x)rimltive. 

Tliis  great  diflference  of  opinion  is  probably  dne  to  the  fact  that  the 
grasses  have  been  largely  studied  from  the  basis  of  only  a  single  char- 
acter. Hackel  ^  claims  to  have  discovered  the  magic  spell  by  which  all 
difficulties  must  come  to  an  end  in  regard  to  the  arrangement  of  the 
genera  of  the  Andropogonece^  but  it  is  to  be  doubted  whether  the  same 
can  be  said  of  his  arrangement  of  the  tribes.  The  Andropogonew 
together  with  the  Maydece,  PaniceWj  Tristeginece^  and  Zoysiece  without 
doubt  represent  a  very  natural  group  of  the  OramineWy  but  it  is  a  ques- 
tion whether  they  are  the  most  primitive.  If  one  studies  the  Andropo- 
gonew  from  the  standpoint  of  their  resemblance  to  other  Monocotyle- 
dons one  is  unable  to  find  the  slightest  trace  of  such  resemblances  iu 
any  of  the  genera,  while  among  the  Bamhusece  and  Oryzece  there  are 
many  similarities. 

The  Bamhusece  are  characterized  as  large,  often  tree-like,  grasses, 
with  woody,  rarely  herbaceous  culms.  The  leaves  are  broad,  some- 
times compound  and  usually  petioled.  There  are  from  three  to  six,  or 
many,  stamens  while  the  prevailing  number  in  the  other  Qraminece  is 
two  or  three.  Usually  three  remarkably  large  lodicules '  are  present 
on  the  rhachilla.  There  is  great  variation  in  the  structure  and  in  the 
form  of  the  fruit.  Both  Munro^  and  Hackel*  use  fruit  characters  to 
divide  the  diflferent  genera  into  sections.  They  may  be  classified  as 
the  berry-bearing  and  the  true  bamboos,  the  latter  with  linear  or 
oblong-linear  fruits,  like  those  of  Avena  and  Triticum^  with  a  distinct 
furrow  down  one  side  and  the  scutellnm  visible  below. 

In  the  berry-bearing  bamboos  the  caryopsis  appears  to  be  contained 
in  an  envelope  somewhat  analogous  to  the  sac  or  perigynium  which 
incloses  the  seed  of  Carex.    In  Melocanna  hamhusoides  this  covering 


^  Hackel,  E.,  Audropogonet^.    De  Candolle's  Monograpbie  Pbaner. 

^Rowlee,  W.  W.  The  Morpbological  Significance  of  the  Lodiculea  of  Grasses. 
Bot.  Gaz.  25 :  199-203.     1898. 

^Miinro,  Memoir  on  Bambnseie.    Trans,  of  the  Linn.  Soc.  xxvi: 

^Hackel,  E.,  Ecbte  Groeser.  Engler  andPrantl,  PfianzeufamiUen,  ii«:  p.  92.  Eng. 
trans,  by  Scribuer  and  Soutbworth. 
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becomes  very  fleshy  and  the  fruit  attains  the  size  of  a  large  pear. 
Schizostackyum  acutiflorum  has  very  carioas  bandies  of  hairs  on  the 
scutellnm,  and  the  i)ericarp  of  the  oblong  frait  is  quite  loose  and  rugose. 
Some  of  the  genera  of  the  section  Triglossece  approach  very  closely  in 
the  structure  of  the  spikelet  the  tribe  Paniceae. 

The  Oryzece  may  be  compared  with  the  Bamhusece.  In  regard  to  their, 
leaves  there  is  a  great  variety  of  forms,  from  broad,  ovate,  petiolate 
leaves  in  Pharus^  to  long,  linear  ones  in  Zizania^  and  short,  narrow 
leaves  rounded  at  the  apex  in  ffydrochloa.  There  is  also  great  varia- 
tion in  the  inflorescence.  In  some  of  the  genera  a  number  of  bracts  are 
arranged  spirally  around  the  main  axis,  while  in  others  the  inflores- 
cence is  inclosed  in  a  spathiform  envelope.  The  normal  numbef  of 
stamens  is  six,  although  they  vary  from  one  to  eight.  The  x)istil 
usually  branches  into  two  plumose  stigmas,  with  occasionally  a  three- 
branched  style,  as  in  Pharus.  The  lodicules  vary  from  2  to  3.  There 
are  long,  hnear  fruits,  as  in  Pharus^  and  oblong-linear  fruits,  as  in  Oryza, 
The  Ory^recp  therefore  resemble  the  Bamhusece  in  the  following  respects: 
(1)  They  show  great  variation  in  the  structure  of  their  fruit  and  spike- 
let.  (2)  Both  have  remarkably  large  epiblasts.  (3)  Some  genera  have 
the  same  number  of  lodicules.  (4)  Pharus  has  a  style  with  three  stig- 
mas. (5)  Many  of  the  genera  have  broad  petiolate  leaves  and  transi- 
tions between  these  to  linear  ones.  (6)  They  have  to  a  great  extent  the 
same  geographical  distribution,  the  larger  number  of  the  genera  being 
indigenous  to  tropical  America.  It  would  appear  therefore  that  the 
Oryzece  are  closely  related  to  the  Bamhusece^  and  that  together  they 
represent  the  most  primitive  of  the  grasses,  thus  bringing  them  nearer 
to  the  other  Monocotyledons  (e.  g.,  Palmacece).  So  far  as  it  has  been 
observed  there  appears  to  be  no  similarity  between  the  Bamhusece  and 
HordecBy  although  they  are  looked  upon  by  both  Bentham  and  Hackel 
as  being  closely  allied. 

The  Zoysiece^  Tristeginew,  Andr(ypogonecej  MaydeWy  and  Panicece^  both 
according  to  the  characters  of  the  fruit  and  those  of  the  inflorescence, 
according  to  Hackel's  classification,  form  another  natural  group,  joined 
to  the  Oryzece  through  the  Zoysiew  and  Tristeghiece,  The  ChJoridew, 
although  regarded  by  both  Hackel  and  Warming  as  being  removed 
some  distance  from  the  Andropogonewy  are  like  them  in  their  fruit 
characters. 

The  remaining  tribes,  Phalaridecej  Agrostidece^  Avenece^  Festucece,  and 
Hordece^  from  their  fruit  characters,  form  another  group  in  the  order 
named,  which  corresponds  with  the  classification  given  by  Hackel. 
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EXPLANATION   OF   PLATES. 


Platk  I. 


Fig.    1.  Coix  lachrymte-Jobij  long.  Beo. ;  (x  7). 

2  A-D.  Coix  lackrynKe-jobif  cross  sec.  of  embryo;  (x  9). 

3.  Zea  maysy  long.  sec.  of  embryo;  (x  5). 

4  A-F.  Zta  may»y  cross  sec.  of  embryo;  (z  14). 

5.  TripBooum  dactyloide^,  long.  sec.  facing  embryo ;  (x  8). 

6.  Tripsacum  daotyloide^f  long.  sec. ;  (x  8). 

7  A  and  B.  J)rip$acum  dactyloidcBj  cross  sec. ;  (x  8). 

Plate  II. 

8.  Euchlcena  mexicanaf  long.  sec.  of  embryo;  (x  23). 

9.  Jndropogon  iaooharatm,  long.  see. ;  (x  19). 

10  A-C.  Andropogon  saccharatuB^  cross  sec. ;  (x  84). 

11.  Jpluda  orittaia,  long,  sec.;  (x  12). 

12.  Jpluda  crisiata,  cross  sec. ;  (x  30). 

13  A-E.  Anikephora  elegans,  long,  and  cross  sec. ;  (x  17). 

14  A-D.  Zoy$%a  pungern,  Jong  and  cross  sec. ;  (x  12). 

15  A-D.  PerotU  latifoliaf  long,  and  cross  sec. ;  (x  17). 

16.  Pennisetum  spioaium,  long.  tec. ;  (x  12). 

17.  PennUetum  apicatumy  cross  sec. ;  (x  16). 

18.  Pennisetum  spicatunij  cross  sec. ;  (x  28). 

Plate  III. 

19.  Chceiochloa  nuiorochcetaf  long.  sec. ;  (x  13). 

20.  Paspalum pubiflorum  glabrum,  long,  sec;  (x  20). 

21.  Paepalumpubiflarum  glabrum f  CTOBB  sec;  (x  12). 

22.  Zizania  aquaiica,  long,  sec;  (x  5). 

23  A  and  B.  Zizania  aquaiica,  cross  sec;  (x  10). 

24  A-T.  Zizania  aquaticat  croHs  sec.  of  embryo;  (x  6). 

Plate  IV. 

25.  Lygeum  apartunif  long,  sec ;  (x  6.5). 
26  A-£.  Lygeum  tpartumf  cross  sec. ;  (x  18). 

27.  Oryza  $ativa,  long.  sec. ;  (x  7). 

28.  Homalocenehrui  orgzoiLei,long^Bec.;  (xl4). 

29.  Anthoxanthum  odoratumf  long,  sec;  (x  23). 

30.  Stipa  ttntuiisiima,  long,  sec;  (x  20). 

31.  SHpa  lenadeeima,  cross  sec. ;  (x  24). 

32.  JSHpa  viridulaf  long,  sec;  (x  14). 

33.  SUpa  viridula,  cross  sec. ;  (x  42). 

34.  Eriocoma  cuspidaiaj  long,  sec ;  (x  17). 

35.  Eriocoma  cuepidata,  cross  sec. ;  (x  43). 
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Plate  V. 

Fig.  36.  Stipa richartUoni,  long,  sec;  (x  17). 

37  A  and  D.  Stipa  richardaonif  cross  eec. ;  (x  24). 

38  A.  Oryzop$is  miorantha,  long,  and  cross  sec. ;  (x  14). 
38  B.  Oryzap9i$  micrantha,  long,  and  cross  sec. ;  (x  29). 

39.  Cinna  arundinaceOf  long.  sec. ;  (x  10). 

40.  Cinna  arundinacea,  cross  sec. ;  (x  50). 

41.  Phleum pratense,  long,  sec;  (x  18). 

42.  Ammophila  arenaria,  long.  sec. ;  (x  20). 

43.  Brachyeljfirum  erectum,  long.  sec. ;  (x  6). 

44.  At'ena  satira,  long.  sec. ;  (x  5). 

45.  Arena  aaiiva,  long.  sec.  facing  embryo;  (x  6). 

46  A  and  B.  Avena  satira,  cross  sec. ;  (x  10). 

47  A-G.  Avena  satira,  cross  sec.  of  embryo;  (x  13). 

Plate  VI. 

48.  Avena  satira,  long.  sec.  of  embryo;  (x  13). 

49.  Arrhenathernm  elatius,  long,  sec;  (x  11). 

50.  Danthonia  spicata,  long.  sec. ;  (x  17). 

51.  Holcus  lanatus,  long.  sec. ;  (x  20). 

52  A-D.  Eleusine  coracana,  long,  and  cross  sec. ;  (x  13). 

53.  Spartina  gracilis,  long.  sec. ;  (x  9). 

54  A-C.  Spartina  gracilis,  cross  sec;  (x  16). 

55.  Astrebla pectinata,  long,  sec;  (x  20). 

56.  Leplochloa  imhricata^  long,  sec ;  (x  27). 

57.  Cynodon  dactylon,  long.  sec. ;  (x  31). 

58.  Bulbilis  dactyloides,  long.  sec. ;  (x  18). 

59.  Bulbilis  dactyloides,  cross  sec. ;  (x  18). 

60.  Beckmannia  eruca^formis,  long.  sec. ;  (x  26). 

Plate  VII. 

61.  Uniola  lat\folia,  long.  sec. ;  (x  10). 

62.  PanicalaHa  aquatioa,  long,  sec ;  (x  17). 

63.  Desmazeria  sicula,  long.  sec. ;  (x  17). 

64.  Cynosurtis  cristatus,  long.  sec. ;  (x  16). 

65.  Hordeum  vulgare,  long,  sec  of  embryo;  (x  9). 

66  A-H.  Hordeum  vulgare,  cross  sec.  of  embryo;  (x  18). 

67.  Secale  montanum,  long.  sec. ;  (x  15). 

68  A  and  B.  Secale  montanum^  cross,  sec. ;  (x  14). 

69.  Tnticum  cestivum,  long.  sec.  of  embryo;  (x  13). 

Plate  VIII. 

70.  Lolium  rigidum,  long,  sec;  (x  16). 

71  A-C.  Lolium  rigidum,  cross  sec ;  (x  24). 

72.  Elymus  virginicus,  long.  sec. ;  (x  11). 

73.  Elymus  virginicus,  cross  sec. ;  (x  32). 

74.  Arundinaria  falcata,  long,  sec  of  embryo  parallel  to  scutellam;  (x  19). 

75.  Arundinaria  falcata,  long.  sec.  of  embryo;  (x  16). 

76  A-K.  Arundinaria  falcata,  cross  sec.  of  embryo;  (x  29). 
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lication as  Bulletin  No.  21  of  this  Division,  and  under  the  general  title 
of  ''Studies  on  American  Grasses,"  a  revision  of  the  North  American 
species  of  Chmtocldoa. 

In  our  manuals  of  the  plants  of  the  northern  United  States  four  spe- 
cies of  Chcetochloa  are  described,  all  introduced,  three  being  common 
weeds,  the  fourth  an  occasional  escape  from  cultivation.  In  Chap- 
man's Southern  Flora  two  additional  and  presumably  native  species 
are  enumerated.  In  the  paper  here  presented  28  North  American  spe- 
cies are  described,  23  of  which  are  natives  of  this  continent.  Six 
of  the  species  enumerated  are  published  here  for  the  first  time. 
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THE  NORTH  AMERICAN  SPECIES  OF  CH  JITOCHLOA. 


INTKODTTCnOH. 


The  North  American  species  of  ChcetocMoa  have  long  been  unsatis- 
factorily identified,  and  the  present  revision  is  offered  in  the  hope  of 
clearing  up  much  of  the  existing  confusion  in  this  genus.  It  was  at 
first  proposed  to  consider  only  those  species  native  of  or  introduced 
into  the  United  States,  but  as  the  Mexican  and  West  Indian  species 
were  found  to  be  in  an  even  more  unsatisfactory  condition  than  those 
of  the  United  States,  it  seemed  advisable  to  include  such  of  these 
species  as  were  represented  in  the  material  at  hand. 

In  North  America  there  are  28  species  of  Chuetochloa^  6  of  which 
are  here  published  for  the  first  time.  Of  these  28  species,  23  are 
native  of  North  America,  the  remaining  5  having  been  introduced  from 
Europe,  of  which  3  are  cosmopolitan  weeds  found  in  the  temperate 
regions  of  both  hemispheres. 

From  an  economic  standpoint  the  genus  takes  high  rank  through  the 
extensive  cultivation  of  C,  itnlica^  various  forms  of  which,  under  the 
names  of  millet,  Hungarian  grass,  etc.,  are  widely  cultivated  in  this 
country  as  soiling  or  forage  crops,  and  are  among  the  oldest  cultivated 
crops  of  the  world,  record  having  been  found  of  its  cultivation  in  China 
as  early  as  2700  B.  C.  In  Europe  its  cultivation  dates  from  prehistoric 
times,  as  the  grain  is  found  in  abundance  in  the  debris  of  the  Lake 
Dwellings  of  the  Stone  Age  in  Switzerland. 

The  species  are  for  the  most  part  readily  distinguished,  except  in 
the  group  represented  by  C,  imherhis^  which  is  extremely  variable  and 
is  found  in  the  warmer  regions  in  both  hemispheres.  In  general  the 
details  of  the  spikelets  in  this  group  are  very  similar,  the  variation 
being  chiefly  in  the  length  and  color  of  the  panicles  and  setse  and  in 
the  vegetative  characters.  C*  gracilis  and  C*  jpurpurascens  are  here 
recognized  as  valid  species,  as  they  have  certain  constant  characters  by 
which  they  can  be  readily  distinguished  from  related  species.  C, 
macrostachyaj  originally  described  from  Mexican  material  and  since 
credited  to  Asia  and  Australia,  is  confined  to  America,  the  Asiatic 
forms  referred  to  this  species  are  now  referred  to  Ch^tochloa  for- 
BESIANA  (Nees)  n.  comb.  {Panicwm  forhesianum  Nees)  and  the  Aus- 
tralian form,  which  is  very  distinct  from  C.  nidcrostachya^  is  here 
proposed  as  a  new  species.     C,  corrvposita^  a  common  southwestern 
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grass,  has  long  been  referred  by  botanists  to  C,  caudata  and  C,  setosa^ 
from  both  of  which  it  is  very  distinct. 

"The  name  Setaria^  which  has  been  taken  up  by  many  botanists  for 
a  number  of  well-known  weedy  grasses  with  dense,  spike-like,  bristly 
panicles,  was  first  applied  by  Beauvois  (Flora  Oware  et  Benin.)  to  a  spe- 
cies of  Pennisetum.  At  an  earlier  date  the  name  was  employed  by 
Acharius  to  designate  a  genus  of  lichens.  According  to  all  rules  of 
botanical  nomenclature,  this  last  fact  renders  the  name  untenable  for 
designating  a  genus  of  flowering  plants;  and  were  this  not  the  case, 
its  first  application  to  a  species  of  Pennisetum  placed  it  at  once  among 
the  synonyms,  which,  according  to  recent  rulings,  would  debar  its 
further  use.  Some  botanists  have  referred  the  grasses  in  question  to 
the  genus  Panicuin^  from  the  species  of  which  they  differ  only  in  the 
presence  of  setse  issuing  from  the  pedicels  of  the  spikelets  below  their 
articulation.  It  is  this  character,  combined  with  their  inflorescence, 
which  led  them  to  be  separated  from  Panicum^  in  which  genus  the 
earlier  described  species  were  first  placed.  The  taking  up  of  the 
name  ChaTnceraphis^  a  genus  established  by  R.  Brown  upon  certain 
Australian  and  south  Asiatic  grasses  having  spikelets  like  those  of 
Panicum^  but  with  the  partial  rachis  of  the  inflorescence  produced 
into  long  awn-like  points  beyond  the  insertion  of  the  upper  or  only 
spikelet,  appears  to  have  been  iU  advised,  and  the  more  recent  adop- 
tion of  Ixojphorus  for  Setarla  is  equally  so.  The  latter  genus,  lico- 
fhoi^us^  possesses  well-marked  characters  of  generic  value,  and  the 
same  is  true  of  ChaimBraphh,  Neither  of  these  names  can  be  taken 
up  for  Setaria^  unless  they  are  used  in  a  very  broad  sense  to  include 
all  the  species  of  Panicum  thrown  by  Steudel  into  the  section  Setaria; 
that  is,  those  species,  as  Schlechtendal  states  it,  having  ''^npiculw  in 
axihus  iiifiorescentioe  varicB  eoohitw  pedicellatcB  sess^il^sve^  axiurn  ster- 
iliuTn^  setas  ceinvlantium  unajore  Tiiiiwreve  copia  cum  spicvlis  nascente.^'^ 
This  would  bring  together  a  heterogeneous  assemblage  of  species,  the 
natural  result  of  the  adoption  of  characters  too  artificial,  which,  with 
our  present  ideas  of  genera,  would  be  much  more  easily  and  more 
systematically  treated  if  divided  into  genera  upon  more  natural  and 
genetic  characters.  While  our  Setarias,  so  called,  might,  under  a 
broad  conception  of  the  genus  Pamcam^  be  referred  to  it,  they  seein 
to  form  a  well-marked  group,  as  indicated  by  the  characters  noted 
above,  which  it  seems  best  to  maintain  as  a  genus,  under  the  new  name 
Chmtocldoa,'^'^^ 

CH2T0CHL0A  Scribn.  U.  S.  Dept  Agr.,  Div.  Agros.  Bui.  4:  38  (1897) .  Bdaria 
Beauv.  Agrost.  113  (1812),  in  part,  not  Fl.  Oware  et  Benin.  2:  80  (1807), 
nor  Acharius  (1798) .  Chamwraphis  Kuntze  in  part,  not  R.  Br.  Ixophorus  Nash 
(1895),  notSchlecht.  (1861-62). 

» Scribn.  U.  S.  Dept.  Agr.,  Div.  Agros.  Bui.  4:  1.     (1897.) 
*  Scribn.  U.  S.  Dept.  Agr.,  Div.  Agros.  Bui.  4:  38.     (1897.) 
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Spikelets  hermaphrodite?,  usually  l-flowere<l.  Glumes  4,  the  outer  3  membranous, 
the  third  often  subtending  a  hyaline  palea  and  rarely  a  staminate  flower,  the 
fourth  or  flowering  glume  chartaeeous,  smooth  or  transversely  rugose,  inclosing 
a  palea  of  similar  texture.  Stamens  3.  Styles  distinct,  elongated;  setse  persist- 
ent, single  or  in  clusters  below  the  articulation  of  the  rachilla;  stigmas  plumose. 
Grain  free,  inclosed  within  the  glumes  and  palea. 

Annual  or  perennial  grasses  with  erect  culms,  flat  leaves,  and  dense,  cylindrical,  or 
somewhat  open  bristly  panicles. 

Species  about  40  in  the  tropical  and  more  tem[)erate  r^ions  of  both  hemispheres. 

ANALYTICAL  KEY  TO  THE  8PEGIE8. 

1.  Setse  5  to  16  at  the  base  of  each  spikelet,  involucrate 2 

1.  Setfie  1  to  3  at  the  base  of  each  spikelet,  not  involucrate 5 

2.  Annual;  setae  short,  tawny-yellow 1  0.  glauca. 

2.  Perennial,  from  short  creeping  rootstocks 3 

3.  Setae  short,  once  or  twice  as  long  as  the  spikelets;  panicles  slender 4 

3.  Setse  generally  elongated,  spreading;  panicles  thick 2  0.  imberbis. 

(a)  Setae  very  long,  yellow  or  purple var.  penicillata. 

(b)  Plants  not  caispitose;  culms  naked  and  wiry  at  the  base;  spikelets  purplish 

var.  x>ereiini8. 

(c)  Plants  robust,  glaucous;  culms  erect;  leaves  long,  rigid,  erect;  panicles  pale 

green,  elongated var.  streptobotrys. 

(d)  Plants  robust;  culms  geniculate;  panicles  6  to  12  cm.  long,  yellowish 

var.  groniculata. 

4.  Leaves  narrow,  linear,  elongate<l ;  panicle  very  slender,  pale 4  0.  gracilis. 

4.  Leaves  linear-lanceolate,  short ;  panicle  thicker,  usually  purplish 

3  0.  purpurascenfl. 

5.  Second  glume  equaling  the  flowering  glume  in  length 6 

5.  Second  glume  shorter  than  the  flowering  glume 15 

6.  Setae  antrorsely  scabrous 7 

6.  Setae  retrorsely  scabrous,  wholly  or  in  part 13 

7.  Flowering  glume  strongly  transversely  undulate-rugose 12  0.  longipila. 

7.  Flowering  glume  smooth,  or  at  least  only  punctate  or  striate,  not  rugose 8 

8.  Panicle  dense,  cylindrical;  branches  short,  approximate,  densely  flowered...    9 

8.  Panicle  lax ;  branches  remote,  generally  elongated,  few-flowered 12 

9.  Flowering  glmne  very  smooth,  glossy;  plants  robust,  18  to  36  dm.  high 

110.  magna. 

9.  Fiowermg  glume  more  or  less  roughened,  not  glossy ;  plants  less  than  18  dm. 

high 10 

10.  Axis  of  the  inflorescence  scabrous;  branches  subverticillate 8  0.  ambigua. 

10.  Axis  of  the  inflorescence  pilose;  branches  alternate 11 

11.  Panicles  2  to  8  cm.  long,  1  cm.  or  less  thick;  spikelets  2  mm.  long,  much  exceeded 

by  the  usually  green  setae 9  0.  viridis. 

11.  Panicles  5  to  20  cm.  long,  1  to  3  cm.  thick;  spikelets  about  2.3  mm.  long, 

equaled  or  exceeded  by  the  usually  puri)le  setic;  cultivated 10  0.  itcdica. 

(a)  Culms  3  to  9  dm.  high;  panicle  1  cm.  in  diameter;  setie  long,  purple,  rarely 
green var.  germanica. 

12.  Spikelets  3  mm.  long 24  0.  viUosissima. 

12.  Spikelets  2  mm.  long 25  0.  grisebachii. 

13.  Setae  retrorsely  scabrous  above,  antrorsely  scabrous  at  the  base;  leaves  pubes- 

cent   7  0.  Bcandens. 

13.  Setae  retrorsely  scabrous  throughout;  leaves  scabrous 14 

14.  Panicles  1.5  to  3  cm.  long,  1  cm.  thick,  purplish 5  0.  brevispica. 
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14.  Panicles  5  to  18  cin.  long,  tapering  to  the  obtuse  apex,  green,  rarely  pur- 

plish   6  0.  verticillata. 

15.  Spikelets  3  mm.  long 16 

15.  Spikelets  less  than  3  mm.  long 18 

16.  Leaves  smooth  or  scabrous 17 

16.  Leaves  pilose-pubescent 24  0.  viUoaiwriinft. 

17.  lieaves  lanceolate,  10  to  20  nmi.  wide;  panicle  loose;  branches  elongated,  few- 

flowered 23  0.  macrosperma. 

17.  Leaves  linear,  glaucous,  2  to  5  mm.  wide;  panicle  subspidform;  branches  densely 

flowered 18  0.  composita. 

18.  Liflorescence  spike-like,  dense;  branches  very  short,  approximate 19 

18.  Inflorescence  lax,  interrupted ;  branches  more  or  less  elongated 24 

19.  Flowering  glume  strongly  transversely  undulate-rugose 20 

19.  Flowering  glume  smooth  or  only  finely  transversely  wrinkled 23 

20.  Leaves  smooth  or  scabrous 13  O.  corrugata. 

(a)  Spikes  5  to  7  cm.  long;  setee  usually  purplish,  spreading. .  var.  parviflora. 

20.  Leaves  pubescent  or  pilose 21 

21.  Leaves  lanceolate,  acute,  12  to  15  mm.  wide;  setse  long 21  0.  latifolia. 

(a)  Leaves  10  mm.  wide  or  less;  setfie  short var.  breviaeta. 

21.  Leaves  linear  or  linear-lanceolate,  about  5  mm.  wide 22 

22.  Culms  pilose  with  scattered  hairs ;  fertile  palea  nearly  plane 15  0.  hispida. 

22.  Culms  smooth;  fertile  palea  strongly  convex 14  0.  gibboaa. 

23.  Leaves  pilose ;  plants  2  to  3  dm.  high 16  O.  leucopila. 

23.  Leaves  smooth  or  scabrous,  glaucous ;  plants  robust,  4  to  9  dm.  high. 

i 18  O.  coxnpoBita. 

24.  Setse  antrorsely  and  more  sparingly  retrorsely  scabrous 17  O.  onurus. 

24.  Setce  antrorsely  scabrous  only 25 

25.  Flowering  glume  very  strongly  transversely  undulate-rugose 26 

25.  Flowering  glume  smooth  or  only  finely  transversely  wrinkled 27 

26.  Leaves  and  rachis  pilose 21  0.  latifolia. 

26.  Leaves  and  rachis  scabrous 22  O.  liebmannL 

(a)  Branches  of  the  panicle  very  short ;  leaves  1  dm.  long  or  lees,    8  to  10 
nmi.  wide var.  pauciflora. 

27.  Leaves  linear , 28 

27.  Leaves  lanceolate  or  linear-lanceolate 29 

28.  Leaves  glaucous;  panicle  pale,  obtuse  at  the  apex 18  O.  compoeita. 

28.  Leaves  pubescent;  panicle  long-attenuate  at  the  apex 27  0.  caudata. 

29.  Panicle  subcylindrical;  branches  densely  flowered 30 

29.  Panicle  more  lax;  branches  loosely  few-flowered 81 

30.  Margins  of  the  sheaths  smooth;  setse  short i. 20  O.  rigida. 

30.  Margins  of  the  sheaths  ciliate-f ringed;  setse  long,  spreading 

19  0.  macrotftachya. 

31.  Flowering  glume  manifestly  transversely  wrinkled 32 

31.  Flowering  glume  smooth  or  only  pitted  or  striate 25  0.  grisebachlL 

(a)  Plants  densely  caespitose,  less  than  1  dm.  high var.  mezLcana. 

(6)  Plants  robust,  5  to  8  dm.  high;  branches  of  the  panicle  elongated,  spreading, 
the  lower  ones  2  to  3.5  cm.  long var.  ampla. 

32.  Panicle  long-attenuate  at  the  apex;  branches  strict,  erect;  leaves  pubescent 

28  O.aetOBa. 

32.  Panicle  obtuse  at  the  apex;  branches  spreading;  leaves  smooth  or  pilose 

26  0.  polyatachya. 
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A.  Seise  5  to  ISy  involticnUe. 
*AnnucU. 

1.  Olintochloa  glauca^  (L.)  Scribn.  U.  S.  Dept  Agr.,  Div.  Agpoe.  Bui  4:  39  (1897). 
Paiiicum  glaucum  L.  Sp.  PL  56  (1753) .  Selaria  glauca  Beau  v.  Agroet.  51  (1812) . 
Chanueraphisglauca  Kuntze  Rev.  Gen.  PI.  2:  767  (1891) .  Ixopkoru8  glaucus  Nash 
Bui.  Torr.  Bot.  Club  22:  423  (1895).     (Fig.  1.) 

An  erect  or  ascending  somewhat  csespitose,  glaucous  annual  3  to  12  dm.  high,  with 
flat,  lanceolate  or  linear-lanceolate  leaves,  and  dense,  bristly,  cylindrical,  spike- 
like, yellowish  panicles  2  to  10  cm.  long.  Culms  branching  at  the  base,  genicu- 
late, compressed,  glabrous; 
nodes  brown,  smooth ;  sheaths 
glabrous,  loose,  compressed, 
margins  hyaline,  smooth; 
ligule short, ciliate ;  leaf  blades 
0.5  to  1.5  dm.  long,  4  to  8  mm. 
wide,  long-acuminate,  glau- 
cous, nearly  glabrous,  or  sca- 
brous on  the  upper  surface 
and  margins,  generally  pilose, 
with  scattered  long  white 
hairs  at  the  base.  Panicles 
dense,  linear-ovate,  obtuse, 
about  1  cm.  in  diameter; 
rachis  angular,  pubescent; 
setai  involucrate,  5  to  12  at 
each  spikelet,  straight,  or 
subflexuous,  unequal,  an- 
trorsely  scabrous,  yellow,  3 
to  8  mm.  long.  Spikelets 
broadly  ovate,  3  mm.  long,  2 
mm.  broad,  acute  or  obtuse; 
first  glume  one-third  to  one- 
half  as  long  as  the  spikelet, 
acute,  3-nerved ;  second  glume 
one-half  to  two-thirds  as  long 
as  the  spikelet,  broadly  ovate, 
acute, 5-nerved,  the  mid-nerve 
excurrent,  the  lateral  ones 
anastomosing  w^ith  it;  third 
glume  5-nerved,  equaling  the 
flowering  glume,  subtending 

a  broadly-lanceolate,  hyaline     ^^,i,^auMU>cKloa  glauca:  a.  view  of  tJie  spikelet  showing 
palea  nearly  its  own  length;         theaeUe;  6,  spikelet  showlngthefirstand  third  glumes, 
flowering  glume  broad-ovate, 

acute,  2.5  mm.  long,   striate,  transversely  undulate-rugose,  the  inclosed  palea 
broad,  convex  at  the  base,  concave  above,  transversely  striate. 

In  waste  places  and  cultivated  grounds  widely  distributed  in  North  America.  Natu- 
ralized from  Europe.    July-September. 

*  Chjetochloa  apiculata  sp.  nov. 

An  erect,  ceespitose,  perennial  (?) ,  2  to  4  dm.  high,  with  rather  rigid  leaves,  large 
spikelete,  and  long,  erect  setae.  Culms  slender,  slightly  geniculate  and  generally 
much  branched  at  the  base,  glabrous  or  slightly  scabrous;  nodes  smooth;  sheaths 
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Specimens  examined. — Ottami:  Macoun  1884.  Maine:  Rumford,  Parlin  1889; 
Auburn,  Merrill  1898.  New  Hampshire:  Jaffrey,  284  Robinson  1897.  Massachu- 
setts: Great  Barrington,  Pollard  1894;  South  Hadley,  Clark  1887.  Connedicui: 
South  Glastonbury,  25  Wilson  1892.  New  York:  Oxford,  Ck>ville  1884;  New 
York,  Kenyon  1889.  New  Jersey:  Weehawken,  Van  Sickle  1895.  Pennsylvania: 
Conewago,  Small;  Philadelphia,  Smith;  Easton,  Porter  1896.  Delaware:  146 
Commons  1897.  District  of  Columbia:  Vasey  1885.  Ohio:  Ricksecker  1894. 
Michigan:  Keweenaw  Co.,  537  Farwell  1886.  Tennessee:  Knoxville,  Scribner. 
I(ywa:  Fayette  Co.,  Fmk  1894;  Ames,  180  Ball  1896.  Kansas:  Manhattan,  Baas- 
ler,1883;  Riley  Co.,  575  Norton  1895.  Mxssmiri:  266  Eggert  1886.  Wiscanmi: 
Oshkosh,  Random  1896.  Smiih  Dakota:  Bellefourche,  366  Griffiths  1897;  Red- 
field,  221  Griffiths  1897;  Frankfort,  54  Griffiths  1897.  Nc/rth  Carolina:  Magnetic 
City,  Wetherby  1895.  Alabama:  McCarthy  1888.  Louisiana:  Ascension,  1409 
Combs  1898;  Rayville,  23a  Ball  1898;  Calhoun,  44  Ball  1898;  Shreveport,  97  Ball 
1898. 

^^Perennial, 

2.  CheBtocliloa  imberbis  (Poir.)  Scribn.;  U.  S.  Dept.  Agr.,  Div.  Agros.  Bui.  4:  37 
(1897).  Pantcum  twZ>er6e  Poir.  Encycl.  Suppl.  4:  272  (1817).  Panicum  Isevigaium 
Muhl.  in  Elliott  Sk.  Bot.  S.  Car.  &  Ga.  1:  112  (1817).  ChsetocMoa  lxt<gala 
Scribn.    Chetochloaperennis  (Curtiss)  Bicknell  Bui.  Torr.  Bot.  Club  26 :  107  (1898) . 

An  erect  or  ascending,  more  or  less  caespitose,  glabrous  perennial,  3  to  7  dm.  high, 
from  short,  creeping  rootstocks,  with  linear-lanceolate  leaves  and  dense, 
exserted,  cylindrical  panicles.  Culms  slender,  compressed,  generally  somewhat 
geniculate  at  the  base,  scabrous  below  the  panicle,  otherwise  very  smooth; 
nodes  glabrous;  sheaths  glabrous,  compressed,  the  lower  much  longer  than  the 
intemodes,  imbricate,  distichous,  smooth  on  the  hyaline  margins;  ligule  ciliate, 
with  very  short  hairs;  leaf-blades  1  to  3  dm.  long,  3  to  7  mm.  wide,  scarcely 
narrowed  at  the  base,  long-tapering  to  the  apex,  slightly  scabrous  on  the  upper 
surface  and  margins,  glabrous  below,  sometimes  with  a  few  long  white  hairs  at  the 
throat.  Panicles  dense,  spike-like,  2  to  5  cm.  long,  nearly  1  cm.  in  diameter, 
exclusive  of  the  setse;  rachis  angular,  pubescent;  branches  short,  contiguous, 
1  or  rarely  2-flowered;  sette  8  to  12,  involucrate,  spreading,  5  to  10  mm.  long, 
unequal,  slender,  pale,  yellowish  or  sometimes  purplish,  finely  antrorsely  sca- 
brous. Spikelets  ovate,  acute,  2  to  2.5  mm.  long;  first  glume  about  one-third 
as  long  as  the  spikelet,  ovate,  acute  or  obtuse,  3-nerved;  second  glume  one-half 
to  two-thirds  as  long  as  the  spikelet,  ovate,  acute,  5  to  7  nerved,  the  niid-ner\»e 
excurrent,  the  lateral  ones  anastomosing  or  abruptly  vanishing  in  the  hyaline 
margin;  third  glume  equaling  the  flowering  glume  and  slightly  inclosing  it  by 


about  equaling  the  nodes,  striate,  glabrous,  margins  hjraline,  smooth;  ligule  very 
short,  ciliate-iringed;  leaf-blades  plane  or  becoming  involute  in  drying,  1  to  3 
dm.  long,  3  to  6  mm.  wide,  long,  slender,  acuminate,  scabrous,  usually  bearded 
with  few  long  white  hairs  at  the  throat  and  sparingly  pilose.  Panicles  pale, 
dense,  cylindrical,  spiciform,  2  to  5  cm.  long,  5  to  6  mm.  in  diameter;  rachis 
pubescent;  branches  very  short,  generally  1-flowered;  seta  6  to  10,  involu- 
crate, spr€»ding-erect,  1  to  1.5  cm.  lon^,  antrorsely  scabrous,  pale.  Spikelets  3  to 
3.5  mm.  long,  broadly  ovate,  acute,  apiculate;  first  glume  one-half  as  long  as  the 
spikelet,  narrowly  cordate,  acuminata,  5-nerved;  second  glume  about  as  long  as 
the  spikelet,  7-nerved,  acute,  apiculate;  third  glume  equaling  the  spikelet,  sul- 
cate,  7-nerved,  subtending  a  lanceolate,  hyalme  palea  nearly  its  own  length; 
flowering  glume  broadly  ovate  or  rotund-ovate,  acute,  apiculate,  strongly  trans- 
versely undulate-rugose,  the  inclosed  palea  nearly  smooth,  plane. 

Australia. 

Type  specimen  collected  by  F.  von  Mueller,  Victoria  River,  Queensland.  Distributed 
under  the  name  Setaria  glauca  Beauv.,  but  at  once  distinguished  by  its  narrower 
leaves,  long  setse,  larger  spikelet*^,  longer  first  and  second  glumes,  and  more 
strongly  rugose  flowering  glume,  all  the  glumes  being  prominently  apiculate. 
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its  infolded  margins,  acute,  apiculate,  5-nerved,  sulcate,  subtending  a  broad, 
hyaline  palea  of  its  own  length;  flowering  glume  elliptical-ovate,  acute,  striate, 
finely  transversely  rugose  for  ita  whole  length,  the  inclosed  palea  slightly  convex 
at  the  base,  plane  or  concave  above. 

In  moist  soil,  New  Jersey  to  Florida  and  Texas,  north  to  Kansas  and  Missouri; 
Mexico,  West  Indies,  South  America.     May-October. 

Specimens  examined. — New  Jersey:  Holmes  1890.  North  Carolina:  Biltmore,  6026a 
Biltmore  Herb.  1898;  no  locality,  McCarthy  1889.  SoxUh  Carolina:  Santee  Canal, 
Ravenel.  Georgia:  Augusta,  200  Kearney  1895.  Florida:  Duval  Co.,  3614  Cur- 
tiss  1883;  Jacksonville,  4745  Curtiss  1894,  5411Curtias  1895,  19  Combs  1898;  Bay 
Head,  659  Combs  1898;  Cedar  Key,  775  Combs  1898;  Eustis,  566  Nash  1894. 
Alabama:  Mobile,  42,  58  Kearaey  1895.  Missimppi:  Chandeleur  Island,  Tracy 
1897;  Agricultural  College,  34  Kearney  1896;  Starkville,  22  Kearney  1896;  Loui- 
siana: New  Orleans,  343  Kearney  1896;  Oberlin,  218  Ball  1898;  Pointe-^-la-Hache, 

54  Langlois  1883.  Indian  Territory:  Verdigris,  744  Bush  1894.  Texas:  Hamp- 
stead,  840  Hall  1872;  Bexar  Co.,  207  Jenny;  Pinto  Creek,  Kinney  Co.,  82  Hill  1895; 
Kerrville,  1889  Heller  1894;  Home  Canyon,  423  Carleton  1891;  Houston,  15  Engel- 
mann  1842;  Ennis,  Smith  1897;  Dallas,  Reverchon  1875;  without  locality,  C. 
Wright  1849;  Nealley  1884;  Reverchon  1879, 1883.  New  Mexico:  Drummond,  984 
Fendler  1847.  West  Indies:  St.  Thomas,  185  Eggers  1880.  Cnba:  3888  Wright 
1865.  Puerto  Rico:  208  Sintenis  1884.  Meaieo:  536  Gregg  1848-49;  Cuicatlan, 
1652  Nelson  1894;  Guadalajara,  246  Palmer  1886.  Lower  California:  San  Jose  del 
Cabo,  15  Brandegee  1890. 

Very  readily  distinguished  from  C  glauca  (L.)  Scribn.,  to  which  it  has  been  referred 
as  a  variety  and  with  which  it  is  confused,  by  its  perennial  roots,  longer,  glabrous 
leaves,  longer  setse  and  smaller  spikelets. 

This  variable  species  has  long  passed  under  the  name  Setaria  IsmgcUa,  but  from  care- 
ful consideration  it  would  seem  that  imberbis  is  the  proper  name.  Trinius  (Icon, 
t.  196,  Fig.  A)  says  in  his  description  of  the  plate  that  Fig.  A  is  Setaria  gracilis 
Kunth,  which  can  hardly  be  a  synonym  of  Panicum  imberbe  Poir.,*  but  below  in 
referring  to  the  plate  he  calls  Fig.  A  Setaria  imberbis;  hence  the  confusion  regard- 
ing this  species.  Poiret  in  his  original  description  says  that  the  specimens  on 
which  he  based  this  species  were  from  Carolina,  Puerto  Rico,  and  Brazil,  and 
that  they  differed  from  Panicum  glaucum  of  Europe  not  only  in  having  the  bris- 
tles of  the  involucre  longer,  but  also  by  the  leaves  being  destitute  of  hairs  at  the 
apex  of  the  sheaths. 

Chsetochloa  gracilis^  the  slender  form  of  Trinius  t.  196,  does  not  grow  naturally  north 
of  Texas,  and,  moreover,  it  can  not  be  Poiret' s  Panicum  imberbe,  as  is  seen  from 
the  original  description. 

CHiETOCICLOA  IMBERBIS  PENIOILLATA  (Nees)  n.  comb.  Panicum  pen- 
icUiaium  Nees.  Agrost.  Bras.  242  (1829).     (Fig.  2.) 

An  erect  or  ascending  perennial,  sometimes  rooting  at  the  lower  nodes,  with  panicles 
3  to  12  cm.  long,  and  long,  widely  spreading  yellow,  brown,  or  purplish  setae, 
otherwise  as  in  the  type. 

In  fieltis  and  pine  woods  Georgia  to  Texas,  Mexico,  and  South  America. 

Specimens  examined. — Georgia:  Augusta,  227  Kearney  1895;  Savannah,  186  Kear- 
ney 1895.  Florida:  Waldo,  702  Combs  1898;  Lake  City,  83,  179  Combs  &  Rolfs 
1899;  Monticello,  346  Combs  1898;  Old  Town,  87J  Combs  1898;  Quincy,  396 
Combs  1898;  Apalachicola,  116  Kearney  1895.    Louisiana:  Pointe-il-la-Hache, 

55  Langlois  1880;  Calhoun,  41  Ball  1898.  Mississippi:  Ocean  Springs,  1105.  Pol- 
lard 1896;  Biloxi,  217  Kearney  1896.  Texas:  Ennis,  J.  G.  Smith  1897,  without 
locality;  Hall  1872;  Nealley  1887. 

*  Cujus  syn.  vix  erit  P.  imberbe  Poir. 
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CH2TOCHLOA  IMBERBIS   PEBENNIS    (Hall)  n.  oomb.     Sdana  pertnm 

Hall,  Trans.  Kans.  Acad.  Sd.  18:  102  (1893).     Chaioddoaverdoohr^vdk.  BoL 

Torr.  Bot  Club.  26:  105,  pi.  828  (1898). 

A  slender,  scarcely  tufted,   loose   form,  6  to  12  dm.  high,  with  very  slender  wiry 

culms,  which  are  naked  below,  long,  narrow  leaves,  and  rather  slender,  long- 

exserted  panicles,  2.5  to  7  cm. 
long.  Spikeletsgenerally  pur- 
plish. Setffi  very  slender,  6  to 
10  mm.  long,  ydlowish-green 
or  purple. 
In  brackish  marshes,  along  the 
coast  from  Connecticat  to 
Florida  and  Mississippi,  and 
in  alkaline  and  saline  bot- 
toms, Kansas  and  Indian  Ter- 
ritory. June-September. 
Spbcimenb  examined. — Maryland: 
Bay  Ridge,  Scribner  1897 ;  Ta- 
koma  Park,  Williams  1899. 
Florida:  Barstow,  1232  Combs 
1898;  Homosassa,  924,  969 
Combs  1898;  Jacksonville,  13 
Combs  1898;  Lake  City,  79 
Combs  1898;  Madison,  237 
Combs  1898;  Cedar  Key,  794 
Combs  1898;  Ellzey,  826 
Combs  1898.  Louisiana:  Al- 
exandria, 185  Ball  1898.  Miss- 
iMippt:Biloxi,Tracyl898.  In- 
dian Territory:  Bigelow  1853- 
54.  KarmLs:  Comanche  Co. 
1644  Hitchcock  1896;  Hutch- 
inson, 2  Smyth  1890. 
This  form  is  not  worthy  of  specific 
rank,  as  all  gradations  are 
found  between  it  and  the 
typical  6'.  tmfcerfcta.  The  char- 
acters used  by  Bicknell  in 
separating  his  species,  such 
Fio.  2.-CAatoc«aa  imhtrbupenieiUata:  a,  epikeiet  showing  asthelongerand  fewer  nerved 

the  sets;  6,  c,  views  of  the  spikelet;  (/,  Ho  wering  glume,  ^  «^  r   k   '         f 

dorsal  view.  glumes,  absence  oi  nairs  ai 

the  base  of  the  leaves,  pur- 
plish flowering  glume,  etc.,  are  not  constant,  but  are  found  to  be  extremely 
variable. 

OELSTOCHLOA  IMBERBIS  aENICXJIiATA  (Lam.)  n.  comb.  Panicum  gmicu- 
latum  Lam.  Encycl.  4:  727  (err.  typ.  737)  (1797).  Setaria  gemculata  Beau  v. 
Agrost.  51  (1812).  Chamieraphis  glauca  geniadata  Beal,  Grasses  of  N.  Am.  2: 
156(1896). 

A  stout,  glaucous  form,  5  to  10  dm.  high,  with  geniculate  culms,  broader  leaves,  and 
elongated  panicles  6  to  12  cm.  in  length;  leaf-blades  1  to  3  dm.  in  length,  5  to  8 
mm.  wide.  Panicles  erect,  yellowish,  5  to  8  mm.  in  diameter.  Spikelets  as  in 
the  type. 
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West  Indies,  Mexioe,  South  America. 

Spkc'imens  kxaminkd.— iferico;  Durango,  378, 471, 539  Palmer  1896;  Rio  Hondo,  3156 

Holway  1898;  Jaliflco,  Guadalajara,  293  Palmer  1886;  Oaxaca,  5723  Galeotti 

1840;  342  Oonzatti  «fe  Gonzalez  1897;  710  Nelson  1894;  Coahuila,  431  Pringle 

1885;  Guanajuato,  Dug^a  1893;  Orizaba,  631  Botteri,  2639  Bourgeau,  1865-^;  115 

Seaton  1891;  San  Luis  Potosi,  1041  Schaffner  1876;  without  locality,  Ghieebreght 

1842.  Cuba:  3472  Wright  1860-64. 

St.  Croix:  243  Ricksecker  1896. 

Puerto  Rico:  6861  Sintenis  1887. 
Foumier^  makes  a  variety  latifolia  of 

this  species  {Seiaria  geniculata) , 

based  on  2639  Bourgeau  and  5723 

Galeotti,  both  of  which  are  repre- 
sented in  the  Gray  Herbarium. 

In  these  specimens  none  of  the 

leaves  exceed  8  mm.  (4  lines)  in 

width.     In  the  original  descrip- 
tion the  leaves  are  described  as 

"  tongues,  targes  du  trois  d  quarire 

lignes,  ptanes,  gtabres,^^  etc.     In 

other  specimens  cited  by  Foumier 

as  representing  the  type  350  Lieb- 

mannand  Ghiesbreght  1842,  rep- 
resented in  the  United    States 

National  Herbarium,  the  plants 

are  depauperate,    with    narrow 

leaves,  not  exceeding  6  mm.  wide, 

and  shorter,  narrower  spikes.    In 

Jaquin'  the  description  and  plate 

represent   the   type   as  having 

broad  leaves  and  thick,  elongated 

spikes;  hence  it  would  seem  that 

Foumier  had  a  wrong  idea  of  the 

type,  which  is  best  represented 

by  his  variety  latifotia, 
CfHJETOCTCLOA     IMBEBBIS 

STBEPTOBOTBYS    (Foum.) 

n.    comb.      Setaria    dreptobotrys 

Foum.  Mex.  PI.  Enum.  Gram.  47 

(1886). 
A  pale,  glaucous  form,  4  to  6  dm. 

high,   with  stout,   erect  culms, 

linear-lanceolate,  glaucous,  and 

nearly  glabrous  leaves  and  pale-green  panicles,  6  to  10  cm.  long,  about  6  mm.  in 

diameter;  set«e  pale-green,  spreading.     Closely  related  to  var.  geniculata, 
Mexico. 
Specimens  examined. — Mexico:  Oaxaca,  342  Oonzatti  <&  Gonzalez  1897;  Coahuila,  431 

Pringle  1885;  Durango,  378,  381,471  Pahner  1896. 
3.  CH-BTOOHLOA  FT7BPTJRAS0ENS  (H.  B.  K.)  n.  comb.     Setaria  jmrpurascens 

H.  B.  K.  Nov.  Gen.  &  Sp.  PI.  1 :  110  (1815) .     (Fig.  3.) 
An  erect  or  ascending,  csespitose  perennial,  1  to  6  dm.  high,  from  short,  creeping  root- 
stocks,  with  short,  lanceolate  or  linear-lanceolate  leaves,  short  setae,  and  dense, 


Fio.  8 — Ohatochloa  purpurtueent:  a,  splkelet  showing 
the  setce;  6,  spikelet  showing  the  first  and  third 
glames ;  c,  flowering  glame,  dorsal  view. 


^  Mex.  PI.  £num.  Gram.  46. 


*  Ecloga3  Gram.  t.  27,  Fenniseium  geniculatum. 
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cylindrical,  usually  purplish,  spiciform  panicles,  1  to  5  cm.  in  length.  Culms 
slender,  branching,  and  geniculate  at  the  base,  glabrous;  nodes  smooth;  sheaths 
loose,  striate,  glabrous,  shorter  than  the  intemodes,  margins  smooth;  ligule  very 
short,  ciliate;  leaf-blades  5  to  10  cm.  long,  4  to  6  mm.  wide,  scabrous  on  both 
sides  and  on  the  cartilaginous  margins,  sometimes  nearly  smooth  beneath,  not 
narrowed  at  the  cordate  base,  acute  or  acuminate.  Panicles  about  5  mm.  in 
diameter,  somewhat  exserted;  rachis  angular,  pubescent;  branches  very  short, 

1  or  2  flowered,  approxi- 
mate; setse  5  to  10,  shorty 
unequal,  involucrate,  3to8 
mm.  long,  flexnous,  green 
or  purplish,  often  barely 
exceeding  the  spikelets,  an- 
trorsely  scabrous.  Spike- 
lete  ovate,  acute,  2  mm. 
long;  first  glume  ovate, 
acute,  3-nerved,  one-third 
as  long  aa  the  spikelet;  sec- 
ond glume  ovate,  acute  or 
obtuse,  about  one-half  as 
long  as  the  spikelet,  5- 
nerved,  mid-nerve  excur- 
rent,  the  lateral  ones  anas- 
tomosing or  vanishing  in 
the  hyaline  margins;  third 
glume  equaling  the  flower- 
ing glume,  5-nerved,  sul- 
cate,  subtending  a  broadly 
ovate,  hyaline  palea  of  its 
own  length;  flowering 
glume  ovate,  acute,  trans- 
versely  undulate-striate 
for  its  whole  length,  the 
inclosed  palea  equaling  it  in 
length,  striate,  plane. 
Texas  to  Mexico,  West  Indies, 
Central  and  South  America. 
Specimens  examined. — Texas: 
San  Diego,  Smith  1897; 
BexarCo., 207 Jenny;  Dal- 
las, Reverchon  1876.  Chiba: 
3472  Wrightl865.  Mexico: 
Chiapas,  3023a,  3336  Nel- 
son 1895;  City  of  Mexico, 
7  Holway  1896;  3126  Hoi  way  1898;  Orizaba,  114,  247  Seaton  1891;  33  Nelson 
1894;  Plunia,  2482  Nelson  1895;  Puebla,  Nelson  1893;  Chinantha,  350  Liebmann 
1841,  cited  by  Foumier*  under  Setaria  genicuMa;  valley  of  Mexico,  231  Bour- 
geau  1865-66;  Colipa,  360  Liebmann  1841,  cited  by  Foumier  under  Setceria 
flava. 
An  extremely  variable  species,  at  once  distinguished  from  the  closely  related  C  graaUs 
by  its  shorter,  lanceolate  or  linear-lanceolate  leaves  and  thicker,  usually  purplish 
spikes.     The  form  which  Foumier  referrtnl  to  Setaria  flava  Kunth,  differs  from 


Fio.  4.—Oh(Bto€hloa  gracilis:  a,  spikelet  showiiifi^  the  setae  And 
second  glanie;  b,  spikelet  showiugthe  first  and  tliird  glumes ; 
e,  flowering  glume,  dorsal  view. 


^Mex.  PI.  Enum.  Gram.  45. 
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the  typical  material  only  in  having  the  panicle  pale  instead  of  purple,  or  at 
least  only  the  spikelets  being  tipped  with  purple. 

4.  OHATOCHIiOA  GRACILIS  (H.  B.  K.)  n.  comb.     SeUirid  ^acilis  H.  B.  K. 

Nov.  Gen.  &  Sp.  PL  1 :  109  (1815) .    Setaria  imberlns  R.  &  S.  of  authors:    (Fig.  4.) 
A  slender,  erect,  glabrous,  ctespitose  perennial,  3  to  7  dm.  high,  from  short,  creeping 

rootstocks,  with  linear-setaceous  leaves,  very  slender,  spike-like  panicles  2  to  6 

cm.  in  length,  and  short  setie,  often  barely  exceeding  the  spikelets.    Culms  very 

slender,  erect,  glabrous,  cylindrical,  simple  or  somewhat  branched  at  the  baae; 

nodes  glabrous;  sheaths  loose, 

glabrous,  shorter  than  the  inter- 

nbdes,  not  ciliate  on  the  hyaline 

margins;  ligule  very  short,  cili- 
ate; leaf-blades  involute-seta- 
ceous, 0.5  to  2  dm.  long,  1  to  3  mm. 

w^ide,  smooth  or  slightly  scabrous 

above,  long-acuminate.    Panicles 

cylindrical,  dense,  3  to  5  mm.  in 

diameter,  branches  contiguous, 

very  short,    1-flowered;    rachis 

setose  or  pubescent;  seta)  5  to  8, 

involucrate,  unequal,  very  short, 

flexuous,  equaling  or  twice  ex- 
ceeding the  spikelet,  yellowish, 

antrorsely  scabrous.      Spikelets 

2  mm.   long,  ovate,  acute;  first 

glume  triangular-ovate,  acute,  3- 

nerved,  one-third  the  spikelet  in 

length ;  second  glume  one-half  as 

long  as  the  spikelet,  ovate,  acute, 

5-nerved;  third  glume  equaling 

the  flowering  glume,  5-nerved, 

sulcate,  subtending  a  broad- 
ovate,    hyaline   palea   its   own 

length;  flowering  glume  ovate, 

acute,  abruptly  apiculate,  trans- 
versely undulate-rugose.     Palea      > 

plane,  striate. 
Alaliama,  Florida,  Texas,  Mexico  to 

South  America. 
Specimens    examined. — Alabama: 

Mobile,  on  * 'ballast"  and  about 

wharves,    14    Mohr    1891;     19 

Kearney  1895.     Florida:  Apala- 

chicola,  on  ** ballast,"  Chapman, 

no    date.    Texa^:    No    locality, 

Buckley  1888;  Nealley  1887, 1888; 

Corpus  Christi,    Nealley    1891. 

C%i/>a;3473  Wrightl860-64;  Reed, 

no  date.  Mexico:  Cordova,  5  Fink  1889-1891;  Chihuahua,  Palmer  1885;  Oaxaca 

1907,  Nelson  1894. 

B.  SeUe  1-3 y  not  involucrate. 

*  Panicle  dense  cylindrical;  branches  shorty  nppro.nmaie. 

'\8etse  retrorsely  scabrous^  wholly  or  in  part. 

5.  CH2TOCHLOA  BBjs  V iSPIC A  nom.  nov.     Panicum  verticillatum  parviflonim 

Doell  in  Mart.  Fl.  Braa.  2-:  172.  (1877),  not  Cenchrus  parvijiorus  Poir.  in  Lam. 
Encycl.  6:  52  (1804.).     (Fig.  5.)     * 


Fio.  i.—Ohcetoehloa  brevUpica:  a,  branch  showing 
spikeletB  and  sette;  b,  spikelet  showing  the  first  and 
third  glumes ;  c,  flowering  glume  seen  from  the  back; 
d,  anterior  view  of  the  flowering  glume,  showing 
palea. 
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A  low,  spreading,  much-branched  annual,  1  to  3  dm.  high,  with  short,  cylindrical 
spikes  and  lanceolate  leaves  3  to  6  cm.  long.  Culms  compressed,  geniculate, 
decumbent,  very  glabrous;  nodes  smooth;  sheaths  very  loose,  striate,  compressed, 
glabrous,  maiigins  smooth,  shorter  than  their  intemodes;  ligule  short,  densely 
ciliate-fringed  with  white  hairs;  leaf-blades  3  to  6  cm.  long,  4  to  8  mm.  wide,  cor- 
date at  the  base,  long-acuminate  at  the  apex,  scabrous  and  sparingly  papillate  cili- 
ate  on  both  sides,  especially  below,  margins  cartilaginous,  serrulateHScabrous.  Inflo- 
rescence dense,  cylindrical,  1  to  3  cm.  long,  about  1  cm.  in  diameter,  purplish;  com- 
mon axis  angular,  scabrous;  branches  very  short,  subverticillate,  densely  flowered; 

setae  1  or  2,  purple,  stout, 
flezuous,  retrorserly  scab- 
ous,  3  to  8  mm.  long.  Spike- 
lets  1.6  to  2  mm.  long,  nearly 
sessile,  elliptical-ovate;  first 
glume  triangular- ovate, 
acute  or  obtuse,  3-nerved, 
about  one-third  the  length  of 
thespikelet;  second  glume 
ovate,  obtuse,  5  to  7-nerved, 
nearly  equaling  the  5  to  7- 
nerved,  acute  third  glume, 
which  bears  a  short  paleain 
its  axil;  flowering  glume 
about  1.5  mm.long,  elliptical- 
ovate,  acute,  striate,  nearly 
smooth  or  very  finely  trans- 
versely  wrinkled  below. 
Palea  similar  in  texture  and 
markings,  about  as  long  as 
the  glume. 
Alabama,    Louisiana,    Mexico, 

South  America,  Europe. 
Specimens  examined. — Lotdgir 
ana:  Port  Eads,  Langlois 
1886,  on  "billafit"  Ala- 
bama: Mobile,  on  "ballast," 
Mohr  1888.  Mexico:  Gua- 
dalajara, 484  l-almer  1886. 
Very  readily  distinguished 
from  C.  verticilkUa  by  its 
smaller  size,  more  spreading 
habit,  short  cylindrical 
spikes,  and  smallerspikelets. 

FiG.6.-CA«tocfcJo«i^»e<ttato..  a.6.  views  of  thespikelet.      ^'     OhaBtochloa     veiticillata 
showing  the  seto.  (L.)    Scnbn.  U.  S.   Dept 

Agr.,  Div.  Agros.  Bui.  4 :  39 

(1897).     Panicum  verticiUatum  L.  Sp.  PI.  ed.  2,  82  (1762).     Setaria  veHicUlata 

Beauv.  Agrost  61  (1812).     Chamseraphis  verticUlata  Porter  Bui.  Torr.  Bot  Club. 

20:  196    (1893).    Ixophorus  verticillatm  Nash  Bui.  Torr.  Bot  Qub.  22:  422 

(1895).     (Fig.  6.) 
An  erect  or  ascending,  glabrous,  somewhat  csespitoee  annual,  3  to  6  dm.  high,  with 

linear-lanceolate  leaves  and  interrupted  subspiciform  panicles  5  to  10  cm.  long. 

Culms  geniculate,  glabrous,  compressed;  nodes  brown  or  black,  smooth;  sheaths 

loose,  shorter  than  their  internodes,  smooth,  striate,  margins  glabrous  below, 
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dilate  above;  lignle  short,  hispid-ciliate;  leaf-blades  flat,  soft,  7  to  18  cm.  long,  6 
to  12  mm.  wide,  acuminate,  abruptly  narrowed  at  the  rounded  base,  scabrous  on 
both  sides,  serrulate-scabrous  on  the  cartilaginous  margins.  Panicles  spike-like; 
rachis  striate,  angular,  scabro-hispid;  branches  subverticillate,  short,  densely 
flowered;  setae  1  to  3,  stout,  flexuous,  retrorsely  scabrous  to  the  very  base,  3  to 
6  mm.  long.  Spikelets  nearly  sessUe,  narrowly  elliptical-ovate,  acute,  2  to  2.5 
mm.  long;  first  glume  triangular-ovate,  acute,  3-nerved,  one-third  as  long  as  the 
spikelet;  second  glume  elliptical-ovate,  5  to  7  nerved,  mucronate,  nearly  equal- 
ing the  6  to  7  nerved  acute  third  glume  and  slightly  eiQceeding  the  flowering 
glmne;  third  glume  subtending  a  lanceolate,  hyaline  palea  two-thirds  its  own 
length;  flowering  glume  about  2  mm.  long,  narrowly  elliptical,  rounded  at  the 
apex  and  very  shortly  apiculate,  smooth  or  with  very  fine  transverse  wrinkles 
below  the  middle.    Palea  similar  in  markings,  equaling  the  glume. 

A  cosmopolitan  weed  widely  distributed  in  the  eastern  United  States.  Introduced 
from  Europe.    July-October. 

Spbcimxnb  vzAMisvD.—Masgachusetis:  Salem,  Conant  1879.  ConnecHcuL'  New  Haven, 
Allen  1879.  Pennsylvania:  Philadelphia,  Parker  1877;  Stickers,  Smith;  Easton, 
Pbrter  1896.  Delaware:  Wilmington,  145  Commons  1897.  District  of  ColumbicL: 
Va8eyl886.  -4to!)awML- Mobile,  14  Mohr  1891.  ^eniucifcy;  Lexington,  Short  1835. 
Iowa:  Mt  Cyr,  929  Beard  1897;  Mt  Pleasant,  773  Mills  1897.  MtMourL-  St  Louis, 
267  Eggert  1886.     Wiscannn:  Oshkosh,  Random  1896. 

7.  OBLSTOCHIiOA  BOAKDEH'B  (Jacq.)  n.   comb.     Pennisetum  scandens  Jacq. 
^      Hort.  Vindb.  (1801).    Setana  scandens  Schrad.  in  R.  &  S.  Mant.  2:  279  (1824). 
Pcmicum  scandens  Trin.  Gram.  Pan.  166  (1826). 

An  erect  or  ascending  ceespitose  annual,  4  to  7  dm.  high,  with  geniculate,  subcom- 
pressed  culms,  linear-lanceolate  leaves,  and  loose,  bristly  subspiciform  panicles 
4  to  12  dm.  long.  Culms  slender,  branching  at  the  base,  scabrous  below  the 
panicle,  otherwise  glabrous;  nodes  brown  or  black,  smooth;  sheaths  loose,  striate, 
compressed,  glabrous  or  slightly  scabrous  above,  about  equaling  the  intemodes, 
margins  dliate  above;  ligule  very  short,  bearded;  leaf-blades  linear  to  linear- 
lanceolate,  spreading,  plane,  5  to  16  cm.  long,  2  to  5  mm.  wide,  long-acuminate, 
abruptly  narrowed  at  the  rounded  base,  scabrous  and  short  strigose-pubescent  on 
both  sides,  serrulate-scabrous  on  the  cartilaginous  margins.  Panicle  cylindrical, 
1  to  1.5  cm.  in  diameter;  rachis  striate,  densely  short-pubescent  or  pilose; 
branches  short,  few-flowered,  contiguous,  spirally  arranged;  setae  1  to  3,  gener- 
ally purplish,  flexuous,  1  to  2  cm.  long,  retrorsely  scabrous  above,  antrorsely 
scabrous  at  the  base,  spreading.  Spikelets  1  to  1.5  mm.  long,  ovate,  acute,  green 
or  purplish;  flrst  glume  broadly  ovate,  acute,  3-nerved,  one-half  as  long  as  the 
spikelet  and  inclosing  its  base;  second  and  third  glumes  equaling  the  flowering 
glume,  5-nerved,  acute,  apiculate,  the  third  somewhat  sulcate;  flowering  glume 
ovate,  acute,  1  to  1.5  mm.  long,  striate,  transversely  undulate-rugose  below, 
nearly  smooth  above,  the  inclosed  palea  ovate,  striate,  concave. 

West  Indies,  Central  and  South  America. 

Specimens  examined. — Puerto  Rico:  6498  Sintenis  1887,  distributed  as  Selariaverticillaia 
Beauv.  Honduras:  5583  bis  J.  Donnell  Smith  1888.  Guatemala:  Buena  Vista, 
4296  J.  Donnell  Smith  1892.  Venezuela:  1144  Fendler  1854-55;  1644,  1856-57. 
Brazil:  4356,  4510  Burchell;  174  Riedl. 

Readily  distinguished  from  C.  verticiUata  by  its  smaller  spikelets,  strigose-pubescent 
leaves,  and  longer,  irregularly  spreading  setae,  which  are  retrorsely  scabrous 
above  and  antrorsely  scabrous  at  the  base. 
13788— No.  21 2 
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I  tt  '^^*'**  nnfromely  scnhrouj*. 

j  i  Flowering  glume  smooth  or  nearly  so. 

'  §  Rachis  scabrous. 

I  8.  CHiETOOHIiOA  AMBIGXJA  (Guts.)  n.  comb.     Setana  verticiUala  var.  amhigua 

'  Gu88.  Prodr.  1:  80  (1827).     Sdaria  amhigua  Guss.  Fl.  Sic.  Syn.  1:  114  (1842). 

^ot  Setaria  amhigua  Schrad.  Linnsea  12:  430  (1838).     (Fig.  7.) 
j  A  cfiespitose,  erect,  mucli  branched  annual,  2  to  5  dm.  high,  with  compressed  culms, 

!  lanceolate  leaves,  and  rather  loose  spicate  panicles  4  to  10  cm.  long.    Culms 

j  geniculate  at  the  base,  glab- 

rous, leafy,  the  nodes  brown, 
glabrous;  sheaths  striate, 
compressed,  loose,  about 
equaling  the  intemodes,  thin, 
glabrous,  the  mai^gin  ciliate 
above;  ligule  about  1  mm. 
long,  densely  ciliate-fringed 
with  white  hairs,  which  are 
1  mm.  long  or  less.  Leaf- 
blades  lanceolate,  cordate  at 
the  base,  long-acuminate  at 
the  apex,  5  to  16  cm.  long, 
6  to  15  mm.  wide,  scabrous 
on  both  sides  and  on  the 
cartilaginous  margins.  Axis 
of  the  inflorescence  chan- 
neled, scabrous,  but  not  pi- 
lose; branches  short,  sub- 
verticillate,  densel  y  flowered, 
the  lower  rather  remote; 
setfe  solitary,  stout,  some- 
what flexuous,  antrorsely 
scabrous,  4  to  8  mm.  long. 
Spikelets  elliptical,  2  to  2.5 
DQim.  long;  first  glume  tri- 
angular-cordate, 3-nerved, 
clasping  the  base  of  the 
spikelet  and  about  one-third 
its  length;  second  and  third 
gliunes  equaling  the  flower- 
ing glume  in  length,  obtuse, 

5  to  7  nerved,  the  third  i^-ith 

FiQ.  7. — ChfBtoehloa  ambigtia:  a,  spike\ei  nhoyfing  »ei&;b,c,  1  fl  •  1  9 

views  of  the  spikelet ;  rf,  flowering  glume,  dorsal  view.  *    palea;    nowenng  glume  ^ 

mm.  long,  elliptical,  rounded 
at  the  apex,  striate,  very  finely  transversely  wrinkled,  not  rugose.     Palea  similar 
in  texture  and  markings. 
Collected  on  *'  Imllast,"  Camden,  X.  J.,  by  F.  Lamson-Scribner,  1884,  and  at  Mobile, 

Ala.,  by  Chas.  Mohr,  1884. 
An  adventitious  European  annual  with  the  habit  and  inflorescence  of  C.  verticil- 
lata  (L.)  iScribner,  but  readily  distinguished  from  that  species  by  its  having 
the  seta*  antrornely  instead  of  retrorsely  scabrous.  Distinguished  from  C. 
viridis  (L.)  Scribner,  by  its  loose,  subverticillate  panicles  and  scabrous,  not 
pilose,  rachis. 
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§  §  Raclm  pilose. 

9.  Ohsstochloa  viridis  (L.)  Scribn.  U.  S.  Dept  Agr.,  Div.  Agros.  Bui.  4  :  39  (1897). 
Panicum  viride  L.  Sp.  PL  ed.  2,  83  (1762) .  Setaria  viridis  Beauv.  Agroet.  51  (1812) . 
Chamxraplm  viridis  Porter  Bui.  Torr.  Bot.  Club.  20:  196  (1893).  Ixophorus 
Hridis  Nash  Bui.  Torr.  Bot.  aub.  22  :  423  (1895).     (Fig.  8.) 

An  erect,  glabrous,  csespitose  annual,  2  to  9  dm.  high,  with  short,  lanceolate  leaves 
and  dense,  cylindrical,  spike-like  green  panicles  2  to  10  cm.  long.  Culms  usually 
much  branched  at  the  base,  glabrous,  compressed;  nodes  smooth;  sheaths  com- 
pressed, loose,  longer  than  the  in- 
temodes,  dliate  on  the  margins; 
ligule  short,  ciliate  with  long,  white 
hairs;  leaf-blades  0.5  to  2.5  dm. 
long,  4  to  10  mm.  wide,  scarcely 
narrowed  at  the  cordate  base,  long- 
acuminate,  slightly  scabrous  on 
both  sides  or  sometimes  nearly 
glabrous,  serrulate-scabrous  on  the 
cartilaginous  margins.  Panicles 
linear-ovate  in  outline,  tapering  to 
the  obtuse  apex;  rachis  striate,  vil- 
lous, generally  about  1  cm.  in 
diameter,  exclusive  of  the  bristles; 
setse  slender,  strict,  spreading, 
antrorsely  scabrous,  1  to  1.5  cm. 
long,  green  or  rarely  purplish. 
Spikelets  about  2  mm.  long,  ellip- 
tical; first  glume  triangular-ovate, 
3-nerved,  about  one-third  the 
spikelet  in  length;  second  and 
third  glumes  elliptical,  obtuse,  5- 
nerved,  equaling  the  spikelet,  the 
third  glume  subtending  a  lanceo- 
late, hyaline  palea  one-third  its 
own  length;  flowering  glume  el- 
liptical, rounded  at  the  apex,  finely 
and  faintly  transversely  wrinkled 
below,  or  only  striate  and  pitted, 
the  inclosed  palea  equaling  it  in 
length,  similar  in  texture  and 
markings. 

In  waste  places  and  cultivated  grounds 
throughout  North  America.  Nati\- 
ralized  from  Europe.  July-Sep- 
tember. 

Specimens  examined. — Newfoundland:  Waghome  1892.  Ottawa:  Macoun  1894, 
Fletcher  1891.  Maine:  Auburn,  Merrill  1897.  New  Hampshire:  Peterboro,  236 
Robmson  1897.  Cannedicut:  26  Wilson  1892.  Neiv  York:  Union  Springs,  37 
Dudley;  Oxford,  Coville  1884.  Pennsylvania:  Easton,  Porter  1887;  Harrisburg, 
Small  1888;  Philadelphia,  Smith.  DeZau'arg;  Stanton,  147  Commons  1897.  DiMrict 
of  Columbia :  Blanchard  1891, 532  Pollard  1895,  Topping  1895.  Ohio :  Ricksecker 
1894.  Mc/it^an ;  Clifton,  629  Farwell.  Tennessee :  KnoxviWej  Scrihner,  louxi: 
Battle  Creek,  956  Preston  1897;  Fayette  Co.,  273  Fink  1894;  Carnarvon,  291 
Pammel  1896;  Clinton,  268  Ball  1895;  Des  Moines,  28  Ball  1898;  Manchester, 


Fio.  S.-~Ch€Btochloaviridi8:a,  branch  showing  spikelet 
and  set  SB;  b,  c,  views  of  the  spikelet;  dy  flowering 
glume,  dorsal  view. 
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1007  Ball  1897.  Kansas :  Riley,  576  Norton  1895;  Syracnse,  129  Thompeon  1893; 
Hooker  Co.,  1568  Rydberg  1893;  Wiegand,  2684  Clements  1893;  Central  City, 
262  Shear  1895,  2009  Rydberg  1895;  Kearney,  Holmes  1889.  Wtscomin:  Osh- 
kosh,  Random  1896;  Newbold,  1701  Cheney  1893.  South  Dakota:  Aberdeen,  123 
Griffiths  1896;  Redfield,  208  Griffiths  1897.  Missouri:  St.  Louis,  268  Eggert 
Colorado :  Thomas  1869,  510  Jones  1878;  Colorado  Springs,  2158  Williams  1896; 
Glenwood  Springs,  1304  Shear  &  Bessey  1898.  Utah:  6034  Jones  1894;  Caine- 
^^lle,  56966  Jones  1894.  Oregon :  Milton,  33  Brown  1896.  North  Carolina :  Mag- 
netic City,  9  Wetherby  1895.     Alabama:  Tnsk^ee,  15  Carver  1897.    Mississippi: 

Ocean  Springs,  1  Forkert  1898. 
Texas:  Kerrville,  Nealley 
1899,  Heller  1894.  New 
Mexico:  Mesilla,  89  Wooton 
1897.  ^mowo.- Verde  Valley, 
532  McDougal  1891.  Mexico: 
349  Liebmann  1841-1843. 
10.  ChsBtochloa  itaUca  (L.) 
Scribn.  U.  S.  Dept  Agr.,  Div. 
Agros.  Bui.  4:  39  (1897). 
Panicum  italicum  L.  Sp.,  PL 
56  (1753).  Setaria  italica 
Beauv.  Agrost  51  (1812) 
Chamseraphis  italica  Kuntze 
Rev.  Gen.  PI.  2:  768  (1891). 
Ixophorus  ilalicus  Nash  Bui. 
Torr.  Bot  Club  22:  423 
(1895).  (Fig.  9.) 
A  Rtout,  erect,  somewhat  glaucous 
annual,  with  broad  leaves  and 
large,  dense,  compound,  spici- 
form  panicles  8  to  20  cm.  in 
length.  Culms  simple  or 
branching  at  the  base,  3  to  8 
mm.  in  diameter  below,  gla- 
brous or  slightly  scabrous 
below  the  nodes  and  panicle; 
nodes  bearded  with  short 
appressed  hairs;  sheaths 
loose,  striate,  glabrous  or 
somewhat  scabrous,  subcom- 
pressed,  generally  exceeding 
the  intemodes,  ciliate  on  the 

Fio.  9.-Ch<BtochU.a  italica:  a.  6,  viewe  of  the  spikolete,  show-  margins;  ligule  short,  densely 

ing  the  set© ;  c,  flowering  glume,  dorsal  view.  Clliate-fnnged    With    white 

hairs  2  to  3  mm.  long;  leaf- 
blades  lanceolate,  narrowed  at  the  base,  long-acuminate,  2  to  4  dm.  long,  1.5  to 
3  cm.  wide,  scabrous  on  l)oth  sides,  serrulate-scabrous  on  the  cartilaginous  margins. 
Panicles  dense,  cylindrical,  green,  becoming  yellow  at  maturity,  2  to  3  cm.  in 
diameter,  obtuse  or  truncate  at  Ixjth  ends,  sometimes  interrupted  below;  rachis 
densely  villous,  branches  1  to  2  cm.  long,  contiguous,  densely  flowered;  seta?  1  to 
3,  green  or  purplish,  3  to  10  mm.  lon^,  often  shorter  than  the  spikelets  or  nearly 
obsolete,  antrorsely  scabrous.  Spikelets  elliptical,  strongly  convex,  2.5  to  3  mm. 
long,  obtuse;  first  glume  one-fourth  to  one-half  as  long  as  the  spikelet,  acute,  1 
to  3  nerved;  second  and  third  glumes  about  equaling  the  flowering  glume,  5  to 
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7  nerved;  flowering  glume  glossy,  nearly  smooth  or  finely  and  faintly  transverse- 
rugose  or  pitted,  striate;  the  inclosed  palea  similar  in  markings,  slightly  convex. 

Widely  cultivated  and  often  an  escape  in  fields  and  waste  places;  very  variable. 
Quebec  to  Minnesota,  south  to  Florida  and  Texa.s.  Native  of  Europe  and  Asia. 
July-September. 

Ghsetochloa  italica  grermanica  (Mill.)  Scribn.U.  S.  Dept  Agr.,  Div.  Agros.  Bui.  6: 
32    (1897).      Panicum   germanicum 
Mill.  Gard.  Diet.,  ed.  8,  1  (1768). 
Setaria  germanica  Beauv.  Agrost.  51 
(1812). 

A  smaller  form,  2  to  6  dm.  high,  with 
slender  culms,  usually  branching  I 
at  the  base;  leaves  0.5  to  2  dm.  ' 
long,  5  to  10  mm.  wide,  scabrous. 
Panicles  dense,  cyhndrical,  obtuse 
at  the  apex,  usually  tapering  at  the 
base,  green  or  purplish,  5  to  10  cm. 
long,  about  1  cm.  in  diameter;  set« 
purple,  rarely  green,  5  to  15  mm. 
long,  much  exceeding  the  spikelets. 
Flowering  glume  green  or  purplish, 
when  green,  usually  more  or  less 
blotched  with  purple. 

Like  C.  italica^  this  variety  is  widely 
cultivated  in  this  country  under 
the  name  of  Hungarian  grass  or 
millet,  with  about  the  same  range 
as  the  type;  often  escaped  from  cul- 
tivation in  fields  and  waste  places. 
Sime  forms  of  this  grass  can  scarce- 
ly be  distinguished  from  C  viridis 
(L. )  Scribn. ,  and  it  is  probably  only 
a  form  of  that  species  changed  by 
cultivation  and  intermediate  be- 
tween C.  viridis  and  C.  itfUica, 

11.  ClisBtochloa  magna  (Griseb.) 
Scribn.  U.  S.  Dept.  Agr.,  Div. 
Agroe.  Bui.  4:  39  (1897).  Setaria 
magna  Gnseh.  Fl.  Brit.  W.  Ind.  554 
(1864) .  Chainaraphis  magna  Beal. 
Grasses  of  N.  Am.  2:  152  (1896). 
(Fig.  10.) 

A  coarse,  stout,  erect  perennial  (?)  10  to 
36  dm.  high,  with  cylindrical  culms 
0.5  to  2cm.  thickat  the  base,  linear-lanceolate  leaves  and  dense,  cylindrical  panicles 
1.5  to  3  dm.  long.  Culms  branching  at  the  base,  glabrous  or  slightly  scabrous 
below  the  smooth  nodes;  sheaths  loose,  spreading,  striate,  compressed,  glabrous, 
scabrous  on  the  keel,  margins  smooth  and  hyaline  below,  densely  ciliate-fringed 
al)ove;  ligule  very  short,  ciliate-fringed  with  white  hairs;  leaf-blades  3  to  6  dm. 
long,  1  to  3  cm.  wide,  long  attenuate-pointed,  gradually  narrowed  to  the  base, 
scabrous  on  both  sides,  serrulate-scabrous  on  the  cartilaginous  margins.  Panicles 
green,  virgate,  generally  interrupted  below,  2  to  5  cm.  in  diameter;  rachis  stri- 
ate, densely  pilose,  branches  1  to  5  cm.  long,  strict,  densely  flowered,  contiguous, 
much  exceeding  their  intemcKie.*^,  or  the  lower  rather  remote;  setai  1  to  3,  green, 


Yio. \Q.—ChcetoeJUoa  ftMgna:  a,  branch  showing 
spikelet  and  seta; ;  b,  view  of  the  spikelet ;  c,  flow- 
ering glume;  d,  anterior  view  of  the  flowering 
glume,  showing  palea. 
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Blender,  antrorsely  scabrous,  8  to  11  mm.  long.  Splkelets  elliptical,  acute,  2  mm. 
long;  first  glume  broadly  ovate,  acute  or  obtuse,  3  to  5-nerved,  inclosing  the 
base  of  the  spikelet;  second  glume  equaling  the  spikelet,  short-apiculate,  5  to 
9-nerved;  third  glume  5-nerved,  slightly  sulcate,  subtending  an  ovate,  hyaline 
palea  nearly  its  own  length;  flowering  glumes  elliptical-ovate,  acute,  short- 
apiculate,  nearly  2  nmi.  long,  very  smooth,  glossy,  not  striate  or  rugose,  the 
inclosed  palea  equaling  the  glume,  very  smooth. 

Low  grounds  and  marshes,  oiten  in  shallow  water,  Delaware  to  Florida,  Louisiana, 
and  western  Texas,  Bermuda,  West  Indies,  Central  America. 

Specimens  examined. — DeUvware:  Collins  Beach,  148  Commons  1892;  Woodland 
Beach,  148a  Commons  1892;  District  of  Columbia:  Cultivated,  Vasey  1889;  T7r- 
ffinia:  Smiths  Island,  Palmer  1897;  Florida:  Curtiss  1885;  Merrits  Island,  Indian 
River,  3618  Curtiss  1879;  Apopka,  21  Baker  1897;  Fort  Ogden,  Lowe  1892; 
Deland  Co.,  Hill  1899;  Grasmere,  1054  Combs  &  Baker,  1898;  Barstow,  1219 
Combs  1898;  Homosaasa,  464  Combs  1898;  Eustis  1279  Nash  1894;  LmiMana: 
Pointe-a-la-Hache,  56  Langlois  1879;  Texas:  801  Wright  1849;  Bermuda:  Munro 
1864;  Cofsta  Rica:  6825  Pittier  1892. 

XX  Flowering  glume  transversely  undulate-rugose, 
t  Rachis  very  densely  pilose, 

12.  CH.STOOHLOA  LONOIPILA  (Foum.)  n.  comb.  Setaria  UmgipHa  Foum. 
Mex.  PL  Enum.  Gram.  47  (1886). 

An  erect,  somewhat  csespitose,  glabrous  annual,  3  to  5  dm.  high,  with  slender  culms, 
short,  lanceolate  leaves  and  somewhat  exserted,  green,  subspiciform  panicles  2  to 
7  cm.  in  length.  Culms  glabrous,  except  below  the  panicle,  branching  at  the  base; 
nodes  brown,  bearded  with  appressed  hairs;  sheaths  slightly  compressed,  striate, 
glabrous,  much  shorter  than  the  intemodes,  ciliate  on  the  margins,  slightly 
bearded  at  the  apex;  ligule  short,  ciliate-fringed  with  long  white  hairs;  leaf- 
blades  5  to  10  cm.  long,  5  to  10  mm.  wide,  tapering  to  the  base  and  to  the  acute  or 
acuminate  apex,  scabrous  on  the  upper  side  and  on  the  cartilaginous  nftrgins, 
nearly  smooth  beneath.  Panicles  about  6  mm.  in  diameter,  interrupted,  the 
branches  short,  few-flowered;  rachis  densely  pilose-pubescent,  with  long,  erect, 
white  hairs  extending  a  short  distance  below  the  panicle;  setae  1  to  3,  green, 
stout,  antrorsely  scabrous,  flexuous,  3  to  5  mm.  long.  Spikelets  ovate-globose, 
acute,  about  1.7  nmi.  long;  first  glume  about  one-half  as  long  as  the  spikelet, 
triangular-ovate,  acute,  3-nerved,  slightly  inclosing  the  base  of  the  spikelet;-  second 
glume  equaling  the  flowering  glume,  strongly  convex,  5-nerved;  third  glume  slightly 
exceeding  the  flowering  glume  and  somewhat  inclosing  it,  5-nerved,  apiculate, 
subtending  a  broadly-ovate,  hyaline  palea  of  nearly  its  own  length;  nerves  in  all 
the  glumes  green,  prominent;  flowering  glume  strongly  convex,  broadly  ovate, 
acute,  strongly  transversely  undulate-rugose,  the  inclosed  palea  striate,  strongly 
convex  at  the  base,  concave  above,  equaling  the  glume  in  length. 

Mexico.    August. 

Specimens  examined. — 2017  Rose  1897,  foothills  of  the  Sierra  Madre  Moimtains,  Ter- 
ritorio  de  Tepic,  between  Agnacato  and  Dolores. 

This  species  has  much  the  same  habit  as  C.  liehmamii paudflora^hwt  \a bX  oncedis- 
guished  from  that  and  other  related  forms  by  its  small,  ovate,  globose  spikeleta 
and  remarkably  dense  pilose-pubeecent  rachis. 

tt  Roctm  thinly  pilose. 
=  Leaves  scabrous, 

13.  OlisBtochloa  comigata  (Ell.)  Scribn.  U.  S.  Dept.  Agr.,  Div.  Agros.  Bui.  4:  39 

(1897).     Panicum  corrugatum  Ell.  Sk.  Bot.  S.  Car.  &  Ga.  1:  113  (1817).    Setaria 
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comigala  R.  &  S.  Mant.  2:  276  (1824) .     Chamieraphis  ayrrugaia  Kuntze  Rev.  Gen. 
PI.  2:  770  (1891).      (Fig.  11.) 
A  rather  stout,  erect  or  ascending  csespitose  annual,  6  to  10  dm.  high,  with  elongated, 
spike-like  panicles  and  linear-lanceolate,  scabrous  leaves.     Culms  compressed, 
striate,  scabrous  below  the  noded  and  panicle,  otherwise  smooth,  much  branched 
at  the  base,  often  geniculate  and  rooting  at  the  lower  nodes;  no<les  brown, 
bearded  with  short  appressed  hairs;  sheaths  very  loose,  compressed,  keeled,  the 
lower  ones  usually  much  exceeding  the  intemodes,  scabrous  or  sometimes  nearly 
smooth,  rarely  pubescent,  smooth  or  ciliate  on  the  mai^in;  ligule  fringed  with 
rather    rigid    white   hairs; 
leaf-blades  1  to  3  dm.  long, 
3  to  6  mm.  wide,  scabrous  on 
both    sides,     serrulate-sca- 
brous on  the  cartilaginous 
margins,   tapering    to   the 
base,      acuminate-pointed. 
Panicles  cylindrical,  dense, 
narrowed    to    the    obtuse 
apex,  6  to  16  cm.  long,  6  to 
15  mm.  in  diameter  below, 
exclusive  of  the  seta?;  rachis 
angular,    pilose;    branches 
short,   contiguous,  densely 
5    to   15   flowered;   setae  1 
or  rarely  2  at  each  spikelet, 
green    or    purplish,   erect- 
spreading,    flexuous,   5    to 
15    mm.    long,    antrorsely 
scabrous.     Spikelets  ovate, 
acute,  about  2  mm.  lon^, 
giblx)us;    first  glume    one- 
third  to  one-half  as  long  as 

the  8i)ikelet,  ovate-cordate,  i 

acute,  3  to  5  nerved,  inclos-  r 

ing  the  base  of  the  spike- 
let;  second  glume  broadly 
ovate,  acute  or  obtuse, 
apiculate,  about  four-fifths 
as  long  as  the  spikelet,  5  to 
7  nerved,  the  mid-nerve 
excurrent,  the  lateral  ones 
anastomosing   or  abruptly 

vanishing    in    the  hyaline    ^    ,,     ^^   .    ^,  .  .,  ,  .  .^     ^        .     , 

°,  1  Fio.  11.— OAcefocWoacorrus'ato;  a,  spikelet  showing  seta;  6,  c, 

margm ;  third  glume  equal-        ^j^^g  ^f  ^1,^,  gpiteiet ;  d,  flowering  glume,  dorsal  view, 
ing  and  slightly  inclosing  the 

flowering  glume,  sulcate,  5-nerv'ed,  subtending  a  lanceolate,  hyaline  palea,  nerves 
in  all  the  glumes  green,  prominent;  flowering  glume  ovate,  acute,  convex,  very 
strongly  transversely  undulate-rugose  for  its  wliole  length;  the  inclosed  palea 
transversely  striate,  slightly  convex  at  the  base,  plane  above. 

In  waste  places,  cultivated  fields,  etc.,  Georgia  to  Florida.    July-October. 

Specimens  examixed. — Florida:  Jackson\dlle,  3616  Curtiss;  no  locality.  Chapman, 
Duval  Co.,  328  Fredholm  1893;  Apalachicola,  108  Kearney  1895;  Anastasia  Island, 
175  Kearney  1895;  Gnusmere,  1047  Combs  &  Rolfs  1898;  Cedar  Key,  795  Combe 
1898;  Orange,  Baker  1897;  Homosassa,  944  Combs  1898. 
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CHiBTOCHLOA    COBBTJGATA   PABVEFLOBA    (Poir.)  n.  comb.     Cenchnu 

parviflarus  Poir.  in  Lam.  Encycl.  6:  52  (1804).    Setarm  ventenatU  Kunth  Rev. 

Gram.  1:  251.  t.  37  (1829).    Panicum  glaucum  purpurascens  Ell.  Sk.  Bot  S.  Oar. 

AGa.  1:  113  (1817).     (Fig.  12.) 

A  more  slender  form  2  to  7  dm.  high,  much  branched  from  the  base,  leaves  shorter, 

panicles  exserted,  2  to  7  cm.  long,  branches  few-flowered,  setce  spreading,  green 

or  purple;  spikelets  as  in  the  type. 

In  fields  and  waste  places,  South  Carolina  to  Florida,  West  Indies.    April-October. 

Specimens   examined.— Specimen  in  Herb.  Phil.  Acad.  Sci.,  collected  by  Elliot, 

South  Carolina  or  (jeorgia. 
Florida:  Indian  River,  CurtisB 
1879;  Jacksonville,  5124  CurtisB 
1894;  4041  Curtiss  1893;  without 
locality,  Curtiss  1885;  Vesterand 
1889;  Duval  Co.,  187  Fredhohn 
1893,  Eustis640, 1382  Nash  1894; 
Lake  City,  140  Combe  -&  Rolfs 
1898;  Gainesville,  721, 723Comb8 
1898;  Homosassa,  945  Combs 
1898;  Barstow,  1177  Combs  1898 
Old  Town,  865  Combs  1898 
Dunnellon,  914a  Combs  1898; 
Manatee  Co.,  1287,  1292  Combe 
1898;  Miami,  253  Pollard  1898. 

=  =  Leaves  pilose  or  pubefceni, 

14.    OHiETOCHLOA     QIBBOSA 

sp.  nov. 
An  erect,  densely  csespitose,  pubescent 
perennial,  4  to  7  dm.  high,  with 
rather  loose,  cylindrical,  exserted 
panicles,  compressed  sheaths,and 
linear-lanceolate   leaves,   which 
are  strongly  pilose  on  both  sides 
with  long  spreading  white  hairs. 
Culms  slender,  smooth,   cylin- 
drical; nodes  brown  or  black, 
smooth;   sheaths  loose,  striate, 
smooth,    the    margin    densely 
ciliate    with   long   erect  white 
hairs,  bearded  at  the  apex ;  ligule 
brown,  about  1  mm.  long,  densely 
ciliate-fringed  with  white  hairs 
3  or  4  mm.   long;  leaf-blades  1 
to  2.5  dm.   long,  5  to    7  mm. 
wide,  abruptly  rounded  at  the  base,  long-acuminate,  scabrous  on  both  sides 
and  on  the  cartilaginous  margins.     Panicle  5  to  7  cm.  long,  loose,  branches 
very  short,  few-flowered;  setfie  1  or  2  at  each  spikelet,  spreading-erect,  flexu- 
ous,  8  to  15  mm.  long,  antrorsely  scabrous.    Spikelets  ovate-globose,  2  mm. 
long,  acute;  first  glume  nearly  one-half  as  long  as  the  spikelet,  broadly  ovate- 
cordate,  obtuse,  apiculate,  5-nerved,  inclosing  the  base  of  the  spikelet;  second 
glume  broadly  ovate,  obtuse,  abruptly  apiculate,  5  to  7  nerved,  about  four-fifths 
as  long  as  the  spikelet;  third  glume  equaling  and  slightly  inclosing  the  flower- 
ing glume,  5-nerved,  plane,  subtending  a  lanceolate,  hyaline  palea;  flowering 


FiQ.l2.-^0?uetoehloa  eotrugata  parvijlora:  a,  branch 
showing  two  spikeleta  and  sets;  6,  spikelet;  e,d^ 
views  of  the  flowering  glanie. 
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glome  strongly  gibbous,  acute,  short-apiculate,  transversely  undulate-ragose, 
except  at  the  nearly  smooth  base  and  apex,  the  inclosed  palea  broadly  elliptical- 
ovate,  very  strongly  convex,  transversely  striate. 

Type  specimen  in  Gray  Herbarium  Cambridge,  No.  528  (828?),  "Herbarium  Ber- 
landierianum  Texano-Mexicanum,''  no  locality  or  date. 

A  very  distinct  species,  readily  recognized  by  its  broad-linear,  pilose  leaves,  densely 
bearded  sheath-margins  and 
ligule,  long  first  glume,  and 
strongly  convex  palea. 

15.  OHiBTOOHLOA  HIS- 
PTDA  sp.  nov.     (Fig.  13.) 

A  simple  or  sparingly  branched, 
erect,  somewhat  hirsute  an- 
nual, about  6  dm.  high,  with 
linear-lanceolate  leaves  and 
exserted,  cylindrical,  spike- 
like panicles  about  6  cm. 
long.  Culm  slender,  com- 
pressed below,  somewhat 
geniculate,  striate,  scabrous 
below  the  panicle,  thinly 
pilose  for  its  whole  length 
with  scattered  white  hairs; 
nodes  bearded  with  appressed 
hairs;  sheaths  compressed, 
striate,  strigoee  with  rather 
long  white  hairs,  especially 
above  and  on  the  margins; 
ligule  short,  ciliate;  leaf- 
blades  10  to  15  cm.  long,  4  to 
6  mm.  wide,  tapering  to  the 
base,  acuminate,  scabrous  on 
both  sides  and  margins, 
papillate-pilose  on  the  nerves 
on  both  sides,  mid-nerve  very 
prominent  on  the  lower  side, 
smooth.  Panicle  densely 
flowered,  about  7  nmi.  in 
diameter  exclusive    of   the 

setse ;  rachis  angular,  pilose;     fio.  iZ.^Ohcetochloa  hUpida:  a,  spikelet  showing  seta ;  &,  e, 
branches  short,    contiguous,         views  of  the  spikelet ;  d,  dowering  glome,  dorsal  view. 
1  to  3  flowered;  seta  1  or  2, 

green,  spreading,  8  to  12  mm.  long,  antrorsely  scabrous  above,  nearly  smooth 
at  the  base;  first  glume  nearly  one-half  as  long  as  the  spikelet,  broadly  ovate- 
cordate,  acute,  apiculate,  3-nerved,  inclosing  the  base  of  the  spikelet;  second 
glume  broadly-ovate,  obtuse,  about  four-fifths  as  long  as  the  spikelet,  short- 
apiculate,  7-nerved,  the  mid-nerve  excurrent,  the  lateral  ones  vanishing;  third 
glume  equaling  the  flowering  glume,  sulcate,  5-nerved,  subtending  a  lanceo- 
late, hyaline  palea;  flowering  glume  elliptical-ovate,  acute,  strongly  gibbous, 
transversely  undulate-rugose,  the  inclosed  palea  convex  at  the  base,  plane 
above. 

In  sandy  pine  woods,  Cuba.    Type  specimen  in  the  Gray  Herbarium,  Cambridge, 
collected  by  C.  Wright  in  January,  1865;  no  number. 

Kelated  to  C  oorrugala  (Ell.)  Scribn. ,  but  readily  distinguished  by  its  more  simple  habit, 
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hirsute  sheaths,  pubescent  leaves,  and  strongly  rugose  flowering  glumes.     This 
specimen  is  cited  by  Grisebach,  Plant.  Cub.  234  (1866),  under  Sdaria  glauca 
imberbis, 
16.  CH2T0CHL0A  LETJCOPrLA  sp.  nov.     (Fig.  14.) 

A  densely  caespitose,  erect  perennial,  2.5  to  4  dm.  high,  with  narrow,  involute  leaves 
and  rather  loose,  narrow  panicles  3  to  6  cm.  in  length.  Culms  very  slender, 
much  branched  at  base,  striate,  scabrous  or  scabro-pubescent  below  the  nodes 
and  panicle,  otherwise  smooth;  nodes  brown,  the  lower  ones  densely  bearded 

with  long  white  hairs,  the 
hairs  on  upper  nodes  shorter, 
sheaths  loose,  compressed, 
glabrous  or  usually  slightly 
scabrous  on  the  keel,  margins 
nearly  smooth  below,  densely 
ciliate-fringed  with  long  white 
hairs  above ;  ligule  brown,  very 
short,  densely  ciliate  with 
spreading  white  hairs  3  to  5 
mm.  long;  basal  leaves  numer- 
ous, those  of  the  culms  1  or 
2,  linear,  5  to  10  cm.  long,  2 
to  4  mm.  wide,  rather  soft, 
becoming  involute-setaceous, 
densely  bearded  at  the  throat 
with  spreading  white  hairs, 
which  equal  or  exceed  those 
of  the  ligule,  the  upper  sur- 
face pilose  with  long  white 
hairs,  the  lower  surface  smooth 
or  only  slightly  scabrous. 
Panicle  somewhat  exserted, 
about  6  mm.  in  diameter,  pale, 
few-flowered;  axis  undulate, 
angular,  scabro  -  pubescent, 
branches  2  ram.  long  or  less; 
setae  single  or  in  pairs,  green, 
flexuous,  antrorsely  scabrous, 
2  to  5  mm.  long.  Spikelets 
oblong-ovate,  acute,  3-nerved, 
barely  2  mm.  long;  firstglume 
triangular  -  ovate,  acute,  3- 
nerved ,  one-third  as  long  as  the 
spikelet;  second  glume  broad- 
ly ovate,  obtuse,  apiculate,  5- 
nerved,  two-thirds  to  three- 
fourths  as  long  as  the  flowering  glume;  third  glume  equaling  the  flowering 
glume,  5-nerv^ed,  subtending  a  hyaline,  lanceolate  palea  two-thirds  its  own 
length;  flowering  glume  narrowly  ovate,  acute,  apiculate,  nearly  smooth,  striate 
and  pitted  below,  not  rugose,  nearly  smooth,  shining  at  the  apex,  the  inclosed 
palea  broadly  lanceolate,  pitted,  slightly  convex  for  its  whole  length. 
Mexico.    Type  specimen  collected  at  Parras,  State  of  Coahuila,  Mexico,  1363  E. 

Palmer,  June,  1880. 
At  once  distinguished  by  its  densely  csespitose  habit,  narrow  leaves,  densely  bearded 
ligule,  and  pilose  sheath  margin,  and  leaves. 


Fig.  14. — Chcetochloa  leucopila:  a,  spikelet  showing  seta; 
b,  c,  views  of  the  spikelet ;  d,  anterior  view  of  the  flower- 
ing glume,  showing  the  sterile  and  fertile  palea ;  0,  flower- 
ing glame,  dorsal  view. 


Digitized  by 


Google 


27 

*  *  Pcmide  loose,  interrupted;  branches  more  or  less  elongated, 

t  Branches  densely  flowered. 

t  Seise  both  antrorsely  and  retrorsely  scabrous. 

17.  CH3EBTO0HLOA  ONT7BTJ8  (Griseb.)  n.  comb.  Setaria  mums  Griseb.  Fl. 
Brit.  W.  Ind.  f)^  (1864).    Panicum  onurum  Willd.  in  Herb.,  ex  Griseb. 

A  stout,  erect,  glabrous  perennial,  2  to  10  dm.  high,  with  virgate,  interrupted  panicles 
and  linear-lanceolate  leaves,  1.5  to  4  dm.  long.  Culms  glabrous,  erect,  simple  or 
sparingly  branched  at  the  base,  cylindrical;  nodes  glabrous;  sheaths  compressed, 
strigoee-pubescent,  sometimes  slightly  scabrous  on  the  keel,  the  lower  ones  much 
longer  than  the  intemodes,  imbricate,  ciliate  on  the  maigins,  bearded  at  the 
apex;  ligule  short,  ciliate;  leaf -blades  10  to  15  mm.  wide,  scabrous  on  both  sides 
and  on  the  cartilaginous  margins,  long-acuminate  at  the  apex,  tapering  at  the 
base,  mid  vein  prominent  throughout.  Panicle  loose,  cylindrical,  1  to  2  dm.  long, 
1.5  to  2  cm.  in  diameter;  rachis  striate,  pilose;  branches  spreading-erect,  the 
lower  1.5  to  2  cm.  in  length,  scabrous,  equaling  or  exceeding  their  intemodes; 
setae  mostly  solitary,  rarely  2  or  3  at  each  spikelet,  slender,  flexuous,  1.5  to  2  cm. 
long,  both  antrorsely  and  retrorsely  scabrous.  Spikelets  ovate-globose,  acute,  2 
mm.  long;  first  glume  one-third  as  long  as  the  spikelet,  triangular-cordate,  acute, 
abruptly  apiculate,  5-nerved;  second  glume  one-half  to  two-thirds  as  long  as  the 
spikelet,  broadly  ovate,  obtuse  or  truncate,  apiculate,  9  to  11  nerved;  third  glume 
equaling  the  flowering  glume,  thin,  9-nerved,  subtending  an  ovate  hyaline  palea 
nearly  its  own  length;  flowering  glume  ovate-globose,  acute,  generally  abruptly 
apiculate,  transversely  undulate-striate  below,  smooth  near  the  apex.  Palea 
similar  in  markings,  strongly  convex. 

West  Indies,  Mexico,  South  America. 

Specimens  rxaminbd. — Jamaica:  March,  spikelets  from  specimens  cited  by  Grisebach 
(Fl.  Brit.  W.  Ind.  555)  sent  from  Kew  Herbarium,  also  specimen  in  the  Gray 
Herbarium.  Cuba:  3474  Wright  1860,  1864,  3887  Wright  1865;  Cienguita,  264 
Combs  1895. 

In  habit  very  much  resembling  C.  macrostachya,  but  readily  distinguished  from  this 
and  other  related  forms  by  its  9  to  11  nerved  second  glume  and  both  antrorsely 
and  retrorsely  scabrous  seta. 

tt  Sei«  antrorsely  scabrous  only. 
§  Leaves  linear ,  glaucous. 

18.  ChsBtochloa  compoBita  (H.  B.  K.)  Scribn.  U.  S.  Dept.  Agr.,  Div.  Agros.  Bui. 
4;  39  (1897).  Setaria  compo^Ua  H.B.K.  Nov.  Gen.  &  Sp.  PL  1;  111  (1815). 
(Fig.  15.) 

A  pale,  glaucous,  csespitose  perennial,  3  to  10  dm.  high,  much  branched  from  the 
base,  with  long,  linear  leaves  and  cylindrical,  dense,  or  more  or  less  interrupted 
spike-like  panicles  5  to  16  cm.  long,  6  to  15  mm.  in  diameter,  exclusive  of  the 
setse.  Culms  geniculate  at  the  base,  subcompressed,  scabrous  and  often  pubes- 
cent, especially  below  the  nodes,  rarely  glabrous,  the  innovations  usually  short 
and  sterile;  nodes  bearded  with  a  ring  of  silky,  appiressed  hairs;  sheaths  striate, 
compressed,  slightly  scabrous  on  the  keel  above,  and  pilose  at  the  apex, 
otherwise  glabrous,  the  lower  sometimes  pubescent,  mostly  shorter  than  the 
intemodes,  ciliate  on  the  margins;  ligule  very  short,  densely  ciliate-fringed 
with  silky  hairs  1.5  to  3  mm.  long;  leaf-blades  linear,  plane,  1  to  2.5  dm.  long,  2 
to  5  mm.  wide,  glaucous,  long,  narrow,  acuminate  at  the  apex,  scabrous  on  both 
sides  or  sometimes  nearly  glabrous,  midvein  prominent  below,  obscure  above. 
Panicle  pale  green;  rachis  angular,  striate,  pilose;  branches  short,  densely 
flowered,  contiguous,  crowded  or  sometimes  rather  remote,  especially  below; 
setse  single,  rarely  in  pairs,  green,  flexuous,  5  to  15  mm.  long,  antrorsely  scabrous. 
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Spikelets  short-pedicellate,  narrowly  ovate,  acute,  2  or  rarely  3  mm.  long;  first 
glume  acute  or  acuminate,  3-nerved,  one-half  as  long  as  the  spikelet;  second 
glume  broadly  ovate,  acute  or  apieulate,  5-nerved,  nearly  equaling  the  spikelet 
in  length;  third  glume  similar  to  the  second,  5-nerved,  equaling  the  flowering 
glume,  subtending  a  lanceolate,  hyaline  palea;  glumes  pale,  with  prominent 
green  nerves;  flowering  glume  narrowly  ovate,  acute,  short-apiculate,  striate, 
nearly  smooth,  obscurely  transversely  wrinkled  below,  the  inclosed  palea  simi- 
lar in  texture  and  markings,  convex. 
Colorado  to  Arizona,  Texas,  Mexico,  and  South  America.    Jime-October. 

Specimen^  -examined. — Coio- 
rado:  Canyon  City,  780 
Jones  1878,  4  Eastwood 
1892,  979  Shear  1896. 
Arizona:  No  locality. 
Palmer  1869,  Vasey  1889, 
19,  21  Emersley  1890; 
Bisbee,  858,  926  Meams 
1892;  Tucson,  Pringle 
1884, 805  Toumey  1892,77 
Toumey  1894;  Gila  Val- 
ley, 334  Rothrock  1874; 
Fort  Verde,  939  McDougal 
1891;  Fort  Huachuca, 
Wilcox  1894.  New  Mexico: 
No  locality,  2094  Wright 
1851^2;  Mesilla,  60Woo- 
ton  1897;  Rincon,  41, 44a, 
63  Jones  1884;  Albuquer- 
que, 85  Tracy  1887;  Las 
Cruces,  Vasey  1881;  Man- 
gos, Metcalfe  1897,  Smith 
1896.  r&roA- No  locality, 
Nealley  1877;  Western 
Texas,  799  Wright  1849; 
Maranillas,  Havard  1883; 
Mesquite  Bay,  Ravenel 
1869;  Pinto  Creek,  Kin- 
ney Co.,  83  Hall  1895; 
San  Diego,  Smith  1897; 
Painted  Cave,  Val  Verde 
Co.,  115  (in  part)  -Nealley 
1892.    Mexico:  Guaymas, 

Fio.  Ib.—OhaHoehloa  eompositu :  spikelet  ahowing  seta,  two  views  340    Palmer    1887 ;    San 

of  the  spikelet,  and  dorsal  view  of  the  flowering  glame.  Bernardino  ranch,  Mexi- 

can boundary,  746,  771, 
781  Meams  1892;  San  Luis  Mountains,  2101  Meams  1893;  White  Water,  2313 
Meams  1893. 

This  common  southwestern  grass  has  been  variously  referred  by  American  authors 
and  collectors  to  Setaria  caudaia  and  Seiaria  setosay  but  is  at  once  distinguished 
from  these  species  by  its  pale  aspect,  cylindrical  panicle,  long  glaucous  leaves, 
and  long  first  and  third  glumes.  Setaria  caudaia  in  Bui.  No.  12,  Biv.  Bot,  XJ.  S. 
DeptAgr.,  "Grasses  of  the  Southwest,"  pi.  5  (1891), and  in  "Botof  Western 
Texas,"  Contr.  U.  S.  Nat.  Herb.  2:  510  (1894),  Chamserapkis  caudata  in  Beal 
Grasses  of  N.  Am.  2:157  (1896) . 
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§J  Leaves  linear-lanceokUe,  green, 

19.  CHJETOOHLOA  MACBOSTACHYA'  (H.  B.  K.)  n.  comb.     ^^>tarui  macroi- 
tackya  H.  B.  K.  Nov.  Gen.  A  Sp.  PI.  1:  110  (1815).     (Fig.  16.) 

An  erect  or  ascending  perennial,  6  to  12  dm.  high,  with  rather  dense  cylindrical 
X)anicle8  and  linear-lanceolate  leaves  1.5  to  5  dm.  in  length.  Culms  rattier  stout, 
compressed  and  more  or  less  branched  below,  striate,  scabrous  below  the  nodes 
and  panicle,  otherwise  smooth ;  nodes  glabrous,  sheaths  loose,  striate,  glabrous, 
usually  exceeding  the  inter- 
nodes,  scabrous  on  the  keel, 
bearded  at  the  apex,  margins 
ciliate-f ringed;  ligule  fringed 
with  straight  white  hairs,  3  t^) 
4  mm.  long;  leaf-blades  rigid, 
linear-lanceolate,  scarcely  nar- 
rowed at  the  base,  gradually 
tapering  to  the  long  acuminate 
apex,  1  to  1.5  cm.  wide,  sca- 
brous on  both  sides  or  rarely 
nearly  smooth,  generally  with 
a  few  long  white  hairs  toward 
the  base,  midvein  prominent 
throughout  Panicle  pale  green, 
strict,  thyrsoid,  cylindrical, 
usually  tapering  to  the  apex,  1 
to  3  dm.  long,  1  to  2  cm.  in 
diameter ;  common  axis  angular, 
sparingly  villous;  branches 
short,  contiguous,  densely 
flowered,  erect,  exceeding  their 
intemodes,  the  lower  generally 
slightly  remote;  seta  solitary 
or  in  pairs,  slender,  flexuous, 
antrorsely  scabrous,  1  to  2  cm. 
in  length.  Spikelets  ovate- 
globose,  about  2  nun.  long, 
acute;  first  glume  one-third  to 
one-half  as  long  as  the  spikelet, 
broadly  ovate,  acute,  inflated, 
and  incUjsing  the  base  of  the 
spikelet,  3  to  5  nerved;  second 
glume  two-thinls  to  three- 
fourths  as  long  as  the  spikelet,  Vi^.ia.—Chattoehloa  macrostaehya:  a,  spikelet  showing 
broadly  ovate,  obtuse,  apicu-  the  seta;  Reviews  of  the  spikelet ;  d.  flowering  glume. 
IX     trl    n  J    XI,-  J    1  dorsal  view, 

late,  5  to  7  nerved;  third  glume 

equaling  the  spikelet,  slightly  inclosing  it  by  its  infolded  margins,  sulcate, 
5-nerved,  subtending  a  lanceolate,  hyaline  palea  about  its  own  length;  flowering 
glume  strongly  convex,  apiculate,  striate,  and  rather  prominently  trans\^er8ely 
imdulate-rugose,  especially  below,  the  inclosed  palea  equaling  it  in  length,  striate, 
nearly  plane. 
Texas  to  Mexico  and  South  America. 


'  ClIiETOCHLOA   AUSTRALIBNSIS  Sp.  nOV. 

A  stout,  erect,  or  ascending  grass,  with  lanceolate  leaves  and  rather  dense  panicles  1.5 
to  2  dm.  long.     Culms  glabrous,  except  below  the  nodes  and  panicles;  ligule 
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Specimens  examined. — Texas:  Laredo,  Havard  1884;  no  locality,  Nealley  1887, 1888. 

Mexico:  Mirado,  362  Liebmann  1841,  cited  by  Foum.  Mex.  PI.  Enum.  Gram.  45; 

Guaymas,  53  E.  Palmer  1887;  no  locality,  378, 506,  and  872  E.  Palmer. 
A  distinct  species,  readily  distingoished  from  C.  compogUa  (H.  B.  K.)  Scribn.  by  its 

gibbous  spikelets  and  broader,  lanceolate  leaves;  and  from  other  related  spedee 

by  its  dense  subcylindrical  panicles. 

20.  CHiETOCHLOA  BIOIDA  sp.  nov. 

An  erect,  rigid  perennial,  3  to  6  dm.  high,  with  loose,  narrow,  interrupted  panicles, 
few  short  set«e,  and  rigid,  lanceolate  leaves  1  to  2.5  dm.  long.  Culms  cylindri- 
cal, somewhat  branching  below,  striate,  smooth,  scabro-pubescent  below  the 
panicles  and  sometimes  below  the  glabrous  nodes;  sheaths  mostly  close,  equaling 
or  exceeding  the  nodes,  glabrous,  the  lower  ones  imbricate  and  scarcely  striate, 
margins  very  smooth,  not  ciliate;  ligule  very  short,  sparingly  ciliate,  not  exceed- 
ing 1  mm.  in  length;  leaf -blades  rigid,  6  to  12  mm.  wide,  minutely  scabrous  on 
both  sides  or  nearly  smooth,  often  minutely  pubescent  at  the  throat,  serrulate- 
scabrous  on  the  margins,  narrowed  at  the  base,  acuminate,  sometimes  somewhat 
involute-setaceous  above,  midnerve  very  prominent  on  the  lower  side  of  the 
leaf  for  two- thirds  ite  length,  glabrous.  Panicle  0.5  to  2  dm.  long,  strict,  often 
scarcely  exserted  from  the  upper  sheath,  pale  or  straw-colored;  rachis  angular, 
short  pubescent  or  somewhat  villous,  undulate;  branches  very  short  or  nearly 
obsolete,  the  lower  not  exceeding  1  cm.,  erect;  setee  solitary,  often  nearly  obso- 
lete, stout,  flexuous,  3  to  10  mm.  long.  Spikelets  2  to  2.5  mm.  long,  ovate,  acute; 
first  glume  about  one-half  as  long  as  the  spikelet,  acute,  3-nerved,  the  midnerve 
excurrent,  the  lateral  ones  anastomosing  with  it;  second  gliime  one-half  to  two- 
thirds  as  long  as  the  spikelet,  5  to  7  nerved,  broadly  ovate,  acute,  apiculate; 
third  glume  equaling  ^e  flowering  glume  and  slightly  inclosing  it  with  its 
infolded  margins,  5-ner\'ed,  sulcata,  subtending  a  lanceolate,  hyaline  palea  two- 
thirds  its  own  length;  flowering  glume  ovate,  acute,  apiculate,  obscurely  keeled, 
striate,  transversely  imdulate-rugose  below,  nearly  smooth  and  glossy  at  the 
apex,  the  inclosed  palea  similar  in  markings  and  texture,  nearly  plane. 

Lower  California.     September-February. 

Specimens  examined. — Lower  California:  La  Paz,  125  E.  Palmer  1890  (type) ;  Carmen 
Island,  857  Palmer  1890;  San  Jos^  del  Cabo,  28  Brand^ee  1890. 

All  these  plants  were  distributed  under  the  names  of  Setaria  caudata  and  S,  setoMy 
from  both  of  which  this  species  is  very  distinct.  Readily  distinguished  by  its 
rigid  culms,  smooth  sheaths,  narrow,  straw-colored  panicles,  and  few,  usually 
very  short,  setae.     Related  to  C.  macrostachya. 

densely  bearded  with  stiff  hairs;  leaves  2  to  3  dm.  long,  1.5  to  2  cm.  wide;  nodes 
smooth.  Panicle  about  2  cm.  in  diameter;  rachis  scabrous,  sparingly  villous; 
setae  solitary,  erect-spreading,  1  to  1.5  cm.  long.  Spikelets  3  mm.  long,  narrowly 
ovate,  acute;  first  glume  one-third  to  one-half  as  long  as  the  spikelet,  acute,  3  to 
5-nerved;  second  glume  four-fifths  as  long  as  the  spikelet,  acute,  apiculate,  7- 
nerved,  ner\'e8  prominent;  third  glume  equaling  the  spikelet,  5-nervea,  subtend- 
ing a  broad-lanceolate,  hyaline  palea  its  own  length;  flowering  glume  acute, 
apiculate,  strongly  transversely  undulate-nigose  below,  nearly  smooth  at  the 
apex,  the  inclosed  palea  striate.  In  the  specimen  examined  the  flowering  glume 
has  a  prominent  hippocrepiform  scar  at  the  base. 

Australia. 

A  species  previously  referred  to  C.  macrostachya  (H.  B.  K.),  but  from  which  it  is  at 
once  distinguished  by  its  thicker  panicles,  broader  leaves,  narrowly  ovate,  larger 
spikelets,  and  more  strongly  rugose  flowering  glume. 
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tt  Branches  loosely  flowered. 

X  Flowering  glume  strongly  transversely  undulaie-nigose, 

§  Leaves  pilose. 

21.  ChsBtochloa  latifolia  Scribn.  U.  8.  Dept.  Agr.,  Div.  Agroe.  Bui.  11:  44,  pi. 
3  (1898).    (Fig.  17.) 

**  A  branching  annual,  2  to  4  dm.  high,  with  compressed  sheaths,  rather  broad,  flat 
leaves,  and  bristly  panicles  4  to  8  cm.  long.  Culms  compressed,  slightly  sca- 
brous, and  short  bearded  at  the  nodes;  sheaths  striate,  scabrous,  especially  along 
the  keel,  papillate-pilose,  villous  on  the  overlapping  margin;  ligule  very  short 
and  densely  ciliate-fringed  with  stiff  hairs;  leaf-blades  broadly  lanceolate,  cor- 
date at  the  base,  very  acute,  5  to  6  cm.  long,  1  to  2  cm.  broad,  scabrous  on  both 
sides  and  especially  along  the  narrow,  cartilaginous  margins,  strongly  pilose 
above  and  below.  Branches  of  the  panicle  very  short,  slightly  crowded;  setse 
12  to  18  mm.  long,  strongly  antrorsely  scabrous.  Spikelets  obovate,  about  2 
nmi.  long;  first  glume  less  than  1  mm.  in  length,  3-nerved;  second  glume 
shorter  than  the  flowering  glume,  5-nerved;  outer  glumes  all  obtuse,  the  third 
one  empty;  flowering  or  fruiting  glume  about  2  mm.  long,  strongly  convex  and 
deeply  transversely  rugose  excepting  near  the  slightly  apiculate  apex.  Palea 
transversely  rugose  and  similar  in  texture  to  the  flowering  glume. 

**  Growing  mider  bushes  in  deep  ravines,  Durango,  Mexico,  879  E.  Palmer  1896. 

**This  species  is  well  marked  by  its  comparatively  short  and  broad  leaves,  which 
are  cordate  at  the  base,  and  long,  widely  spreading  bristles.'* 

CSJETOCHLOA  LATIFOLIA  BREVISETA  var.  nov. 

A  more  slender  form,  with  narrower,  less  pubescent  leaves,  which  do  not  exceed  1 
cm.  in  width,  narrower,  few-flowered    panicles,    and    short   appressed    setae. 

Mexico. 

Specimens  examined. — Mexico:  Oaxaca,  347  Conzatti  &  Gronzalez  1897;  no  locality, 
470  Palmer  1896. 

J§  Leaves  scabrous. 

22.  OHiETOOHLOA  LIEBMANKI  (Foum.)  n.  comb.  Selaria  licbmanni  Foum. 
Mex.  PI.  Enum.  Gram.  44  (1886) . 

An  erect,  glabrous,  yellowish-green  annual,  3  to  9  dm.  high,  with  broad,  flat,  soft 
leaves  and  loose,  lanceolate  panicles  1  to  2.5  dm.  in  length,  2  to  4  cm.  in  diame- 
ter. Culms  erect,  simple,  or  sometimes  sparingly  branched  from  the  base,  gla- 
brous, straw  colored;  nodes  glabrous  or  the  lower  ones  with  few  appressed  hairs; 
sheaths  striate,  loose,  very  glabrous,  equaling  or  slightly  exceeding  the  inter- 
nodes,  the  margins  cartilaginous,  ciliate-fringed  with  short  hairs;  ligule  short, 
densely  ciliate-fringed  with  stiff  white  hairs  about  1  mm.  long.  Leaf-blades 
lanceolate,  somewhat  narrowed  at  the  cordate  base,  long  acuminate-pointed,  1 
to  3  dm.  long,  1.5  to  2  cm.  wide,  thin,  pale,  scabrous  on  both  sides  and  especially 
on  the  cartilaginous  margins,  midvein  very  prominent  below,  obscure  above. 
Panicle  attenuate  at  both  ends,  the  axis  slender,  channeled,  scabrous;  branches 
approximate,  erect-spreading,  scabrous,  slender,  loosely  few-flowered,  1.5  to  3 
cm.  long,  much  exceeding  the  intemodes,  not  remote  at  the  base;  setee  one  at 
the  base  of  each  spikelet,  slender,  flexuous,  finely  antrorsely  scabrous,  10  to  15 
mm.  in  length.  Spikelets  ovate,  acute,  2  mm.  long,  pale,  sometimes  tinged  with 
purple;  first  glume  cordate,  inclosing  the  base  of  the  spikelet,  acute,  3-nerved, 
one-third  as  long  as  the  spikelet;  second  and  third  glumes  broadly  ovate,  acute, 
5  to  7  nerved,  the  second  four-fifths  as  long  as  the  spikelet,  the  third  slightly 
exceeding  the  flowering  glume,  nerves  green,  prominent;  flowering  glume  about 
2  mm.  long,  ovate,  acute,  short-apiculate,  strongly  convex,  striate,  very  strongly 
transversely  undulate-rugose  except  near  the  apex;  palea  similar  in  texture 
and  markings  to  the  flowering  glume. 
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FiQ.n.—Oh<wtochloa  lat\folia:  a,  apikelet  nhowiuK  tbe  seta;  &«e,  views  of  the  npikelet;  d, flowering 

glume,  dnraal  view. 
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In  thickets,  Mexico.    July-October. 

8FBCIMSN8  EXAMINED. — Mexico:  Southwestem  Chihuahua,  52  (in  part)  E.  Palmer 

1886;  E.  Pahner  1876;  no  locaUty,  233  Palmer  1897;  CJolima,  142  E.  Palmer  1897; 

Oaxaca,  2788  Nelson  1895;  Batopilas,  .52,  llOo  Palmer  1885. 
Readily  distinguished  by  its  yellowish-green  color,  broad,  lanceolate,  thin  leaves, 

loose  jMuiicles,  the  branches  not  remote  at  the  base,  and  its  very  strongly  rugose 

flowering  glumes. 
CHiETOOHLOA  LTEBlCANin  PATJCIFLOBA  (Vasey)  n.  comb.     Chanuera- 

phis  caitdata  pauciflora  Vasey  in  Beal  Grasses  of  N.  Am.  2:  158  (1896) . 
A  very  slender  form,  1  to  4  dm.  high,  with  much  smaller,  narrow  panicles  1  cm.  in 

diameter,  5  to  10  cm.  long,  the 

branches  not  exceeding  1  cm.  in 

length  or  obsolete,  and  smaller 

leaves  5  to  10  cm.  long,  3  to  10 

mm.  broad.    Spikelets  as  in  the 

type.' 
Mexico  and  Lower  California. 
Specimens    examined. — Mexico: 

Southwestern  Chihuahua,  52  (in 

part)    Palmer   1885;   Guaymae, 

191Pabiierl887;  Alamos, 686 Pal- 
mer 1890.    Lower  California:  San 

Jo8^  del  Cabo,  12  Brandegee  1890. 
In    habit    very    much    resembling 

Chsetochloa  grisebachii  (Foum.), 

but  at  once  distinguished  by  its 

verj'  strongly  rugose  flowering 

glumes.      Chamasraphis  caudata 

(Laui.)  Beal,  Grasses  of  N.  Am. 

2:  157,  to  which  this  form  was 

wrongly  referred  as  a  variety,  is 

not     true     Panicum     cavdatum 

Lam.,  but  Chsstochloa  composita 

(H.  B.  K.) ,  to  which  the  above 

is  not  closelv  related. 

ti  ^Ftotoering  glume  smooth  or  finely 
transversely  turinkled, 
§  Spikelets  S  mm,  long, 

23.  CCLSTOCHIiOA  MACKOS- 
PETRMA  sp.  nov.  Setaria  com- 
posita of  Chapman's  Fl.  So.  TJ.  S. 

and  of  Bui.  7:    85.  fig.  67,  U.S.    Fio.  18— CAotocAioa  maerotpemut:  a,  6,  views  of  the 
Dept.  Agr.,  Div.  Agros.,  not  of  spikelet;  c,8pikelet  showing  the  setse. 

H.  B.  K.     (Fig.  18.) 

A  very  smooth,  stout  perennial,  6  to  12  dm.  high,  with  broad,  flat  leaves  and  branch- 
ing, bristly  panicles  10  to  25  cm.  long.  Culms  cylindrical,  robust,  geniculate  at 
the  base,  glabrous;  nodes  smooth,  sheaths  compressed,  striate,  glabrous,  the 
lower  exceeding,  the  upper  shorter  than,  their  intemodes,  margins  ciliate;  ligule 
short,  densely  ciliate-fringed  with  long  white  hairs;  leaf -blades  linear^lanceolate, 
1  to  3  dm.  long,  10  to  20  nmi.  wide,  somewhat  narrowed  at  the  base,  and  long 
slender  acuminate  at  the  apex,  scabrous  on  both  sides  or  sometimes  nearly  gla- 
brous; maigins  cartilaginous,  serrate-scabrous,  midvein  prominent  below. 
Panicle  linear-ovate  in  outline,  2  to  4  cm.  in  diameter  exclusive  of  the  awns; 
13788— No.  21 3 
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rachis  angular,  striate,  sparingly  villous;  branches  erect-spreading,  tbe  lower 
ones  1.5  to  3  cm.  long,  loosely  flowered;  setee  solitary,  1.5  to  3  cm.  long,  green, 
somewhat  flexuous,  antrorsely  scabrous.    Spikelets  short  pedicellate,  narrowly 
ovate,  acute,  3  mm.  long;  first  glume  .cordate,  acute,  inclosing  the  base  of  the 
spikelet;  second  glume  oval,  acute,  short  apiculatd,  5  or  rarely  7  nerved,  three- 
fourths  the  spikelet  in  length;   third  glimie  5-nerved,  equaling  the  spikelet, 
slightly  inclosing  the  flowering  glume  by  its  infolded  edges,  subtending  a  lanceo- 
late, hyaline  palea;  flowering  glume  narrowly  ovate,  acute,  stnate,  finely  trans- 
versely undulate  wrinkled, 
its  palea  similar  in  markings 
and  texture,  slightly  convex 
at  the  baae. 
Shell  islands  and  keys,    some- 
times in  old  fields.     Florida, 
Texas.    July-October. 
Specimens  examined. — Florida: 
Mouth  of  the  St.  Johns  River, 
3617    Curtiss;    Key    Laigo, 
5502  Curtiss    1895;  Caloosa 
River,     41      Garber    1878; 
Orange  Ck).,  29  Baker  1897; 
{  Weston  Key,  263   Simpson 

I  1891 ;  Grasmere,  1150  Combe 

I  and  Rolfs  1898;  Cedar  Key, 

969  Combs  1898;  Homosassa, 
977  Combs  1898;  Crystal,  979J 
Combs  1898.  Texas:  Rio 
Grande,  Wright  1848. 
24.  CH2TOOHLOA  VILLO- 
SISSIMA  sp.  nov.  (Fig. 
19.) 
An  erect,  somewhat  caBspitoee 
more  or  less  densely  viUous- 
pubescent  perennial,  4  to  10 
dm.  high,  with  broad-linear 
or  linear-lanceolate  leaves 
and  loose,  lanceolate  pani- 
cles about  2  dm.  in  length. 
Culms  branching  and  usually 
somewhat  geniculate  at  the 
base,  compressed,  striate, 
glabrous;  nodes  smooth  or 
FiG.lO.— aft«rtoeAtoavatonMiTiui:a,BpikeIetBhowiDgthe8eta;  sparingly   bearded  with  ap- 

b,  0,  views  of  the  spikelet ;  d,  flowering  glame,  dorsal  view.  pressed  hairs;  sheaths  loOSe, 

striate,  compressed,  equaling 
or  exceeding  the  internodes,  scabrous  above,  especially  on  the  keel,  nearly  smooth 
below,  more  or  less  densely  villous-pubescent  above,  bearded  at  the  apex  and 
ciliate-pubescent  on  the  margins;  ligule  brown,  about  1  mm.  long,  densely  ciliate- 
fringed  with  long  white  hairs;  leaf-blades  broad-linear,  1.5  to  3  dm.  long,  6  to  8 
mm.  wide,  tapering  toward  the  base,  long-acuminate  at  the  apex,  more  or  less 
densely  villous-pubescent  on  both  sides,  with  spreading  white  hairs,  serrulate- 
scabrous  on  the  cartilaginous  margins,  midvein  prominent  on  the  lower  surface 
for  its  whole  length.  Panicle  about  2  dm.  long,  2  to  3  cm.  in  diameter  below, 
tapering  to  the  apex,  loose;  rachis  angular  striate,  scabrous,  villous;  branches 
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slender,  spreading-erect,  the  lower  2  to  3  cm.  long,  few-flowered,  much  exceeding 
their  intemodes;  setee  solitary,  green,  slender,  somewhat  flexuous,  antrorsely 
scabrous,  1.5  to  2.5  cm.  in  length.    Spikelets  lanceolate-ovate,  acute,  2.5  to  3  mm. 
long,  pale  green;  first  glume  one-third  as  long  as  the  spikelet,  broadly  ovate, 
acute,  3-nerved,  somewhat  inclosing  the  base  of  the  spikelet;  second  glume  nearly 
equaling  the  flowering  glume,   ovate,  acute,  short  apiculate,   5  to   7  nerved, 
the  midnerve  excurrent,  the  lateral  ones  abruptly  vanishing  in  the  hyaline 
margins  or  anastomosing;  third  glume  equaling  the  flowering  glume,  5-nerved, 
apiculate,  slightly  sulcate  and  inclosing  the  flowering  glume  with  its  infolded 
maiigins  subtending  a  very 
short    lanceolate,    hyaline 
palea  about  one-fifth  its  own 
length;     flowering    glume 
lanceolate-ovate,  acute,  ab- 
ruptly short-apiculate  at  the 
incurved  tip,  rather  finely 
trauHversely      undulate-ru- 
goee    below,    striate    and 
punctate  above,  the  inclosed 
paJea  narrow,  plane,  simi- 
lar in  texture  and  markings. 

Type  specimen  collected  by  J. 
G.  Smith  at  San  Diego, 
Tex.,  May,  1897.  Limpia 
Canyon,  Presidio  Co.,  115 
(in  part)  Nealley  1892,  a 
smaller  undeveloped  speci- 
men, with  much  less  pubes- 
cent leaves,  otherwise  as  in 
the  type. 

A  very  distinct  species,  at  once 
distinguished  from  C.  ma- 
crostachya  (H.  B.  K.)  Scribn. 
and  C.  composita  (H.  B.  K.) 
Scribn.  by  its  loose,  open 
panicle,  larger  spikelets, 
and  narrow  pubescent 
leaves,  and  from  C.  macro- 
sperma  by  its  more  open 
panicle  and  narrow  pubes- 
cent leaves.    . 

§  §  pikelets  less  than  S  mm,  long, 

t  Flowering  glume  pitied  or  striate, 

.      ..  .-,-,..    Fig.  20.— CAflrtoeWoa  prt««6acAu;  a,  6,  c,  views  of  the  spikelet; 

25.    ChSBtOChloa      gnsebachu  d,  flowering  glume,  dorsal  view. 

(Fourn.)  Scribn.  U.  S.  Dept. 

Agr.,  Div.  Agros.  Bui.  4:  39  (1897).  Setarici  grlsehachii  Fourn.  Mex.  PL  Enum. 
Gium.45  (1886).  (Fig.  20.) 
A  smooth,  slender,  csespitose  annual,  1.5  to  8  dm.  high,  with  loose,  compressed 
sheaths,  short,  lanceolate  leaves  and  loose,  bristly,  panicles  3  to  12  cm.  long. 
Culms  branching  at  the  base,  very  slender,  glabrous,  generally  somewhat  genic- 
ulate below;  nodes  bearded  with  short  appressed  hairs;  sheaths  shorter  than  the 
intemodes,  striate,  open  at  the  throat,  scabrous,  sparingly  strigose-pubescent, 
margins  ciliate;  ligule  short,  densely  ciliate-f ringed;  leaf-blades  lanceolate, 
slightly  narrowed  at  the  cordate  base,  acuminate,  5  to  10  cm.  long,  5  to  10  mm. 
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wide,  scabrous  and  sparingly  short  pubescent  on  both  sides,  midvein  prominent 
below,  becoming  obsolete  above.  Axis  of  the  inflorescence  angular,  pilose, 
branches  very  short,  appressed,  few-flowered,  the  lower  remote;  setae  single  or 
in  pairs,  somewhat  fiexuous,  widely  spreading,  purple  or  sometimes  green,  5  to 
15  mm.  long.  Spikelets  ovate,  acute,  2  mm.  long;  first  glume*  broadly  cordate, 
inclosing  the  base  of  the  spikelet,  acute,  3-nerved,  one-third  as  long  as  the  spike- 
let;  second  glume  obtuse,  5  to  7  nerved,  nearly  equaling  the  spikelet  in  length 
and  closely  enveloping  it;  third  glume  obtuse,  5-nerved,  slightly  exceeding  the 
flowering  fflume  in  lenjrth,  sulcate,  subtending  a  short  hyaline  palea;  ner\'e8  in 

all  the  glumes  green,  promi- 
nent; flowering  glume  nearly 
2  mm.  long,  ovate,  acute, 
nearly  smooth,  striate,  and 
very  finely  transversely  wrin- 
kled below. 
Texas  to  Arizona.  Mexico. 
Specimens  examined. — Texas: 
Austin,  Hall  1872;  no  locality, 
Nealley  1888;  Kerrville,  Smith 
1897;  Heller  1894;  limpia  Can- 
yon, Presidio  Co.,  130  Nealley 
1892;  Smith  1897;  Val  Verde, 
Nealley  1890.  New  Mexico: 
2096  Wright  1851-62,  and  800 
Wright  1849,  no  locality; 
Mangos,  Smith  1897.  Arizo- 
na: Bowie,  4288  Jones  1884; 
Camp  Crittenden,  Rothrock 
1874;  Beaver  Creek,  606  Mc- 
Dougal  1891;  Qear  Creek,  78 
Toumeyl891.  ifearico;  City  of 
^  Mexico,  3040,  3153    Holway 

1898;    Rio    Honda,  •  Holway 

1896;  Chihuahua,  381  Pringle 

1885;    San   Luis    Potosi,  957 

Parry  &  Palmer  1878;  Oaxaca, 

4937  Pringle  1894;  no  locality, 

716  Pahner  1896,  1043  Schaff- 

ner  1876,  441  Bouigeau  1863- 

1866;    Guanajuato,    Dug^s 

1894. 

No.  441  Bouiigeau,  represented  in 

the  Gray  Herbarium,  is  cited 

i3..«  «i     ^1.^    ,1  ...        ,  .1  w  u  -^  by  Foumier  in  the  original 

the  Beto ;  fr,  c.  views  of  the  Bpikelet ;  d,  flowering  glome.  description  as  one  of  the  type 

dorsal  view.  specimens    on     which     this 

species  is  based. 
OHiETOCHLOA  GBISEBACHII  AMPLA  var.  nov.     (Fig.  21.) 
A  very  robust  form,  5  to  8  dm.  high,  with  thicker  culms,  longer  leaves,  and  long 
open  panicles;  leaves  lanceolate,  1  to  2  dm.  in  length,  10  to  15  mm.  wide;  panicle 
loose,  12  to  18  cm.  long,  2  to  5  cm.  in  diameter,  the  branches  spreading,  much 
longer  than  the  intemodes,  the  lower  2  to  3.5  cm.  in  length. 
New  Mexico;  Mexico. 

Spbcimbns  examined. — New  Mexico:  Oi^gan  Mountains,  Vasey  1881;  no  locality,  994 
Fendler  1847.     Mexico:  no  locality,  4670  Pringle  1896;  San  Bernardino  ranch, 
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Mexican  boundary,  2000  Meams  1893;  no  locality,  728  Palmer  1896;  Oaxaca,  344 
Conzatti  &  Gonzalez  1897. 
Readily  distinguished  from  the  type  by  its  larger  size  and  elongated,  spreading 
branches  of  the  panicle. 

GHiBTOCELOA    GBISEBACHil    MEXICANA   var.   nov.    Setaria    mexicana 

Schaffner  in  Herb. 
A  densely  csespitose  form,  6  to  10  cm.  high,  with  interrupted  panicles  1  to  3  cm. 

long  and  short  leaves  2  to  3 

cm.  in  length.     Spikelets  b^ 

in  the  type. 
San  Luis  Potoei,  1044  Schaffner 

1876;  Schaffner,  Sept.,  1877. 

XFUmering    glume   finely    trcms- 

vergely  vrrinkled. 

=  Panicle  obtuse  at  the  apex, 

26.  CHJETOCHLOA  POLY- 
8TA0HYA  (Scheele)  n. 
comb.  Setaria  polyslachya 
Scheele,    Limiaea    22:    339 

(1849).  (Fig.  22.) 
A  stout,  erect  perennial,  6  to  12 
dm.  high,  with  compressed 
culms,  lanceolate  leaves,  and 
loose  elongated  panicles  1  to 
2  dm.  in  length.  Culms  cylin- 
drical  or  subcom pressed, 
branching  at  the  base,  genic- 
ulate, glabrous  or  slightly 
scabrous  below  the  nodes 
and  panicle;  nodes  brown, 
bearded  with  short  appressed 
hairs;  sheaths  striate,  gla- 
brous or  slightly  pubescent 
above,  bearded  at  the  apex, 
margins  ciliate,  the  lower 
ones  subcompressed,  more  or 
less  scabrous  on  the  keel; 
ligule  short,  ciliate-fringed; 
leaf -blades  1.5  to  3  dm.  long, 
1.5  to  2  cm.  wide,  abruptly 

narrowed  at  the  base,  acumi-  Tia,n^Oh<Mtoehloa  pdystachya:  a,  spikelet  showing  the 
nate,  scabrous  on  both  sides       seta;  6,  c,  views  of  the  spikelet ;  d,  tloweriug  glume,  dorsal 
and  especially  so  on  the  car-      view, 
tilaginous  margins,  the  lower 

ones  often  more  or  less  strigose-pubescent,  midvein  prominent  below,  becoming 
obsolete  above.  Panicle  pale  green,  lanceolate,  lax,  1.5  to  2.5  dm.  long,  1.5  to  3 
cm.  in  diameter;  rachis  angular,  pilose,  branches  slender,  1.5  to  3  cm.  long,  erect- 
spreading,  much  exceeding  their  intemodes;  setae  solitary,  8  to  12  mm.  long,  green, 
slender,  flexuous,  antrorsely  scabrous.  Spikelets  narrowly  ovate,  acute,  2  mm. 
long;  first  glume  about  one-third  as  long  as  the  spikelet,  slightly  inflated,  trian- 
gular-cordate, acute,  3-nerved;  second  glume  two-thirds  as  long  as  the  spikelet, 
acute,  5-nerved,  the  midnerve  excurrent,  the  lateral  ones  anastomosing  with  it; 
third  glume  equaling  the  flowering  glume,  slightly  sulcate,  acute,  5-nerved,  sub- 


Digitized  by 


Google 


38 

tending  a  linear-la^oeolate,  hyaline  palea;  flowering  glume  narrowly  ovate, 
acute,  shortrapiculate,  striate,  quite  strongly  transversely  undulate-rugose  below, 
striate  or  pitted  at  the  apex,  the  inclosed  palea  narrowly  ovate,  slightly  convex 
at  the  base,  plane  above,  striate. 
Dry  soil,  in  thickets,  etc.,  Texas.    July-October. 

Specimens  examined. — Texds:  Reverchon  1885;  Nealley  1888;  164,  564  Lindheimer 
1846;  357  Lindheimer  1845;  Kerrville,  Smith  1897;  Gillespie  Co.,  783  Jermy; 

Mouth   of   Pecos   River, 
34  Havard  1883. 

=  =  Panicle  long-aUenuaU  ai 
the  apex. 

27.  ChsBtochloa    caudata 

(Lam.)  Scribn.  Kept.  Mo. 
BotGard.  10:  52(1899). 
Panicam  caudaium  Lam. 
nius.  1:  171(1791).  Seta- 
ria  caudata  R.  &  S.  Syst 
2:  495(1817).  (Fig.  23.) 
A  very  slender,  somewhat 
csespitose  annual  3  to  6 
dm.  high,  with  elongated, 
interrupted  panicles  and 
narrow,  linear  leaves  1  to 
2. 5  dm.  in  length.  Culms 
much  branched  from  the 
base,  geniculate,  glabrouts 
cylindrical,  very  slender; 
nodes  smooth;  sheaths 
about  equaling  the  inter- 
nodes,  pubescent,  ciliate 
on  the  margins;  ligule 
short,  ciliate.  Leaf-blades 
linear,  1  to  2.5  dm.  long, 
3  to  5  mm.  wide,  pubes- 
cent on  both  sides,  slightly 
scabrous  on  the  midvein 
and  margins,  long  filiform- 
attenuate  at  the  apex,  the 
upper  ones  generally 
equaling  or  exceeding  the 
FlQ.23.-ChcBtochloa  caudata:  a,  branch  showing  spikelet  and  culms.      Panicles  5  to  15 

Bet»;6,viewofthe8pikelet;  c,  flowering  glume,  dorsal  view.  cm.  long,  attenuate,  few- 

flowered;  rachis  slender, 
flexuous,  angular,  pilose;  branches  very  short,  not  exceeding  5  mm.,  or  obsolete; 
setae  soUtary,  flexuous,  4  to  10  mm.  long,  antrorsely  scabrous,  sometimes  somewhat 
pilose  below.  Spikelets  ovate,  acute,  short-pedicellate;  first  glume  nearly  one- 
half  as  long  as  the  spikelet,  ovate,  acute,  5-nerved;  second  glume  two- thirds  the 
length  of  the  spikelet,  broadly  ovate,  acute,  short  apiculate,  5  to  7  nerved;  third 
glume  equaling  the  spikelet,  5-nerved;  flowering  glume  ovate,  acute,  short  apicu- 
late, striate,  transversely  undulate-rugose  below,  smooth  at  the  apex. 
New  Jersey,  Alabama,  and  Florida,  West  Indies,  Mexico,  South  America. 
Spbcimkns  examined. — New  Jersey:  Camden,  Martindale  1879,  on  *^  ballast."  Alabama: 
Mobile,  Mohr  1891, on  "ballast."  Florida:  Key  West,  Blodgett.  West  Indiet: 
St.  Croix,  67  Ricksecker  1895. 
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The  specimen  from  New  Jersey  is  depauperate,  being  but  slightly  over  1  dm.  high 
and  densely  csespitose. 

28.  Chsstochloa  setosa  (Sw.)  Scribn.  U.  8.  Dept.  Agr.,  Div.  Agros.  Bui.  4 :  37 
(1897) .  Panieum  sdomm  Swartz,  Prod.  Veg.  Ind.  Occ.  22  (1788) .  SeUxria  setoM 
Beauv.  Agrost.  51  (1812) .  Chanueraphis  setom  Kuntze  Rev.  Gren.  PI.  2 :  769  (1891) . 
(Fig.  24.) 

An  erect  branching  perennial,  4  to  7  dm.  high,  with  loose,  slender,  generally  long- 
attenuate  panicles  1  to  2.5  dm.  in  length  and  linear-lanceolate,  pubescent  leaves 
1  to  2  dm.  long.  Culms 
rather  slender,  glabrous, 
geniculate  at  the  base, 
cylindrical  or  subcom- 
pressed,  sometimes  root- 
ing at  the  lower  nodes; 
nodes  glabrous;  sheaths 
generally  equaling  or  longer 
than  the  intemodes,  loose, 
striate,  nearly  smooth  at 
the  base,  more  or  less  pu- 
bescent toward  the  apex, 
ciliate  on  the  margins ;  ligule 
very  short,  ciliate;  leaf- 
blades  linear-lanceolate, 
about  1  cm.  broad,  acumi- 
nate, rounded  at  the  base, 
scabrous  on  the  cartilagi- 
nous margins.  Panicle  lax , 
attenuate,  1  to  2  cm.  in 
diameter;  axis  angular, 
pilose;  branches  slender, 
few-flowered,  1  to  2.5  cm. 
in  length,  equaling  or  ex- 
ceeding the  intemodes; 
set^  1  to  3  at  each  spike- 
let,  slender,  flexuous,  sca- 
brous, 10  to  15  mm.  long; 
spikelets  2  mm.  long, 
elliptical-ovate,  acute;  first 
glume  about  one-half  the 
length  of  the  spikelet,  acute 
or  acuminate,  3-nerved; 
second  glume  nearly  equal- 
ing the  spikelet,  ovate,  T^Q,2A,—Ohcetochlmuto8a:  a.  spikeletshowingseta;  Reviews 
acute,   abruptly   apiculate,  of  the  spikelet ;  d,  flowering  glume,  donal  rlew. 

5-nerved;    third    glume 

equaling  the  fourth,  5-nerved,  subtending  a  hyaline  palea  which  nearly  equals 
the  flowering  glume  in  length;  flowering  glume  about  2  mm.  long,  narrowly 
ovate,  acute  or  acuminate,  finely  transversely  rugose,  especially  below.  Palea 
similar  in  markings  and  texture,  equaling  the  glume  in  length. 

New  Jersey,  New  Mexico,  West  Indies,  Mexico,  South  America. 

Spbcimens  examined. — New  Jersey:  Camden,  Parker  1879,  on  "ballast;"  also  collected 
by  Martindale,  no  date.  New  Mexico:  Organ  Mountains,  438  Wooton  1897.  West 
Indies:  Kingston,  Jamaica;  Alexander  1853;  March  1886,  no  locality;  spikelets 
from  specimen  in  Kew  Herbarium,  cited  by  Grisebach  Fl.  Brit  W.  Ind.  565;  same 


Digitized  by 


Google 


40 

also  in  the  Gray  Herbarium,  Cambridge;  St  Croix,  Eggers  1876;  St.  Thomas, 
Eggers  1876  and  1890;  Gordon  Town,  829  Hart  1886.  Mexico:  Monterey,  Nuevo 
Leon,  1968  Pringle  1888. 

The  specimen  from  New  Mexico,  438  Wooton  1897,  is  not  typical  and  differs  from 
the  other  specimens  cited  in  having  the  sheaths  somewhat  compressed,  slightly 
keeled,  the  setse  longer,  and  the  panicle  obtuse  at  the  apex,  not  long-attenuate. 

In  H.  B.  K.  Nov.  Gren.  &  Sp.  PL  1:  110  (1815)  this  species  is  cited  as  a  s3monym  of 
Sdaria  macrostachyaj  but  from  a  careful  comparison  of  the  original  descriptions, 
authentic  specimens,  and  the  literature  on  the  subject  they  appear  to  be  very 
distinct  Nees^  says  that  Swartz's  specimens,  which  he  has  seen  in  the  Schreber 
Herbarium,  differ  from  S.  macrostachya  H.  B.  K.  in  having  the  second  glmne 
5-nerved,  narrower,  pubescent  leaves,  and  lax,  elongated,  and  attenuated  paniclee. 
Trinius'  says  that  the  details  of  Panicum  seUmim*  do  not  belong  to  this  species, 
but  to  P.  onurum^  which  has  been  confounded  with  it;  hence  the  confusion 
regarding  this  species. 

HOBTH  AMEBICAH  OBA88E8  WHICH  HAVE  BEEN  WBOHOLT  SEFEBBED  TO  THE 
0ENU8  CHJBTOCHLOA  (8ETABIA). 

Setaria  auriculata  Foum.  Mex.  PL  Enum.  Gram.  43  (1886)  ^Sdariopsis  aurictdata 

^    (Foum.)  Scribn. 
Setaria  cirrhoea  Foum.  Mex.  PI.  Enum.  Gram.  43  (1886)=Panicuin  cirrhosuxn  * 

(Foum.)  n.  comb. 
Setaria  efilisa  (Foum.)  Mex.  PL  Enum.  Gram.  42  (1886)=:Paiiicii]n  mexicanum 

nom.  nov. 
Setaria  jurgensenii  Foum.  Mex.  PL  Enum.  Gram.  42  (1886)==Panicuxn  jurgen- 

senii  (Foum.)  n.  comb. 
Setaria  latiglumis  Vasey  Bui.  Torr.  Bot.  Club.  18:  229  (lSS6)=Setariop8is  kUiglumis 

(Vasey)  Scribn. 
Setaria  paniculifera  (Steud.)  Foum.  Mex.  PL  Enum.  Gram.  42  (1886)  =PaniCTim 

paniculiferum  Steud.  Syn.  Gram.  54.     1855. 
Setaria  pauciseta  Vasey  BuL  Torr.  Bot  Club  18:  230  (lSS6)==JSaariop9i8auricuiata 

(Foum.)  Scribn. 
Setaria  schiedeana  (Schlecht.)  Foum.  Mex.  PL  Enum.  Gram.  43  {iS86)=Ixophonu 

schiedeana  Schlecht,  Ldnn£ea81:  421  (1861). 
Setaria  sulcata  Raddi  Agrost.  Bras.  50=Panicum  sulcatum  Aubl. 
Setaria  uniseta  (Presl)  Foum.  Mex.  PL  Enum.  Gram.  43  (1886)=izopAortM  umxtut 

Schlecht.  Linnaea  81:421  (1861). 
ChamsBraphis  imiaeta  of  Beal's  Grasses  of  N.  Am.  2:  158  (1896)   is  Chxtochka 

grisebachii. 

DOUBTFUL  AVD  UHKNOWH  BFECIBB  CBEDITEB  TO  HOBTH  AXBBICA. 

Setaria  af&nis  Schrad.  in  R.  <&  S.  Mant  2:  276  (1824),  Described  by  Muhlenbeig 
in  Deec.  Gram.  101  (1817)  without  name=(?)  Chsetochloa  corrugata  parviflora* 
Southern  States. 

Setaria  ambigua  Schrad.  Linnsea  12:  430  (1838).  Type  material  collected  in 
Texas =(?)  Chsetochloa  imberbis  geniculata. 

Setaria  biconvexa  Grisebach  Fl.  Brit  W.  Ind.  555  (1864).  Scarcely  distinct 
from  C  onurtu,  Spikelets  from  Grisebach' s  type  specimen  sent  from  Kew 
Herbarium  agree  almost  perfectly  with  those  of  C,  (mums.  S,  biconvexa  is 
described  as  having  the  second  glume  7-nerved  as  a  distinguishing  character 
from  the  9  to  11  nerved  second  glume  of  S,  onurusy  but  the  spikelets  from 
Grisebach*  s  type  have  the  second  glume  9-nervedl 

1  Agrost.  Bras.  2:  246.         *  Mem.  Acad.  ScL  St  Petereb.,  ser.  6, 8:  138, 139. 
»Trin.Icon.t95. 
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Setaria  califomica  Kellogg  Proc.  CaL  Acad.  Sd.  1:  26  (1873).  Collected  at 
Shafita,  on  the  Sacramento  River,  and  described  as  being  about  12  feet  high,  with 
erect,  cylindrical  spikes  a  foot  long,  with  densely  villous  rachis,  and  smooth 
flowering  glume.  From  the  description  and  the  fBLCt  that  this  prominent  form 
has  not  been  collected  since,  there  can  be  httle  doubt  that  it  was  a  form  of 
Chxtochloa  iialiccLf  escaped  from  cultivation  but  not  persisting. 

Setaria  faleifolia  Foum.  Hex.  PL  Enum.  Gram.  44  (1886).    Mexico. 

Setaria  flava  Kunth,  Rev.  Gram.  1 :  46  (1829) .  Described  from  South  American 
material  and  credited  by  Foumier  to  Mexico.  No  specimens  have  been  seen 
which  agree  with  Kunth' s  description,  and  the  specimens  cited  by  Foumier  (231 
Bourgeau  and  30  liebmann) ,  which  were  examined,  are  referable  to  C.  pur^ 
purascens, 

Setaria  laovia  Foum.  Mex.  PI.  Enum.  Gram.  46  (1886) .    Mexico. 

Setaria  pseudoverticillata  Foum.  Mex.  PI.  Enum.,  45  (1886).    Mexico. 

Setaria  rariflora  Presl  Rel.  Haenk.  1:  313  (1830).    Mexico. 

Setaria  seminigosa  Kunth  Enum.  PI.  1:  162  (1833).  Described  from  South 
American  material  and  credited  by  Foumier  to  Mexico.  No  specimens  seen 
from  North  America. 

Setaria  stipsBCulmiB  C.  Mueller  Bot  Zeit.  19:  323  (1861) .  This  is  certainly  not  a 
SetariOj  as  is  very  evident  from  the  original  description.    Texas. 

Setaria  vulpiseta  R.  &  S.  Syst.  2:  495  (1817) .    Credited  by  Grisebach  to  the  West 
Indies.    No  specimens  seen.     Foumier  (Mex.  PI.  Enum.  Gram.  45)  says  that  the 
specimens  referred  by  Grisebach  to  S,  vulpiseta  are  S,  macrostachya  H.  B.  K. 
13788— No.  21 i 
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LEITKR  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Division  of  Agrostology, 
Washington,  I),  C,  April  9,  1900. 

Sir:  I  have  the  honor  to  tmnsmit  herewith  the  manuscript  of  a 
paper  entitled  A  Revision  of  the  North  American  Species  of  Bromus 
Occurring  Noith  of  Mexico,  prepared  under  my  direction  by  Mr.  Cor- 
nelius L.  Shear,  assistant  agrostologist,  and  recommend  the  same  for 
publication  as  Bulletin  No.  23  of  this  division,  under  the  general  title 
of  "Studies  on  American  Grasses." 

The  abundance  of  good  material  collected  during  the  past  few  years 
in  the  Rocky  Mountains  and  the  Northwest  has  shown  the  necessity  of 
a  revision  of  the  genus  Bromus,  Until  very  recently  good  specimens 
from  these  regions  have  been  few,  and  their  identification  has  rested  in 
many  case«  on  tradition  and  miscx>nceptions  of  the  species.  As  an 
illustration  of  this,  the  c«.se  of  B.  hreinari^taUiH  may  be  cited.  The 
identification  of  this  species  was  based  by  Thurber  and  (iray  on  speci- 
mens distributed  by  Hooker  under  that  name.  These  specimens  when 
compared  with  the  original  illustration  of  the  species  and  the  actual 
type  prove  to  be  the  old  and  well-known  B,  unioIoid<'s,  The  examina- 
tion of  portions  of  the  types  of  Hooker,  Link,  and  Nuttall  has  made  it 
possible  to  treat  more  satisfactorily  the  various  forms  from  the  same 
region  that  have  passed  for  B.  o'diatm  and  its  varieties.  Thus  B, 
vulgaris,  which  is  one  of  the  best-defined  Mpecies  of  the  Northwest,  has 
heretofore  passed  as  B,  ciliaUm  or  B,  piirgauf^^  or  a  variety  of  one  or 
the  other.  The  group  presenting  the  most  difficulties  in  the  way  of 
satisfactory  segregation  is  that  to  which  B.  carimtf  us  and  B,  tnargmatvs 
belong.  Here  the  forms  and  variations  are  so  many  and  perplexing 
that  the  present  disposition  of  them  is  necessarily  more  or  less  tentative. 
In  the  thorough  study  of  the  group  Fournier's  Mexican  forms  must  be 
considered,  and  these  are  so  confused  and  poorly  segregated  that  only 
a  comparison  of  his  types  can  make  a  satisfactory  dis|X)sition  of  them 
passible. 

The  present  paper  contains  descriptions  of  36  species  and  28  varieties, 
45  of  which  are  natives  and  19  introduced.     The  enumeration  includes 
a  new  subgenus,  3  new  species,  and  15  new  varieties. 
Respectfully, 

F.  Lamson-Scribner, 

Agrostologist, 

Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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A  REVISIOxX  OF  THE  NORTH  AMERICAN  SPECIES  OF  BROMUS 
OCCURRING  NORTH  OF  MEXICO. 


nrTBODVcnoH. 


It  does  not  appear  that  any  attempt  has  heretofore  been  made  to  revise 
the  species  of  Bromm  of  any  very  extensive  region.  In  the  present 
paper  the  species  of  North  America  north  of  Mexico  are  treated.  Those 
of  Mexico  are  so  poorly  known  that  no  satisfactory  disposition  can  be 
made  of  them  until  piore  extensive  collections  have  been  examined  and 
the  typQS  of  Fournier^s  species  and  varieties  studied.  A  careful  study 
of  the  types  of  the  species  of  Humboldt,  Bonpland  and  Kunth  and 
Presl  from  the  region  of  the  Andes  is  also  necessary  in  order  to  cor- 
rectly understand  our  southwestern  and  Mexican  species  of  the  sub 
genus  Ceratochloa, 

The  number  of  known  species  of  Brormm^  according  to  Bentham  in  his 
"Notes  on  Gramineae"  in  1881,  was  about  40.  This  is  the  most  recent 
estimate,  but  according  to  Index  Kewensis  and  the  study  of  recent  lit- 
erature a  total  of  150  species  would  be  a  conservative  estimate  of  the 
number  at  present  known.  The  number  of  species  and  varieties 
described  in  this  paper  is  64.  Of  these  45  are  indigenous,  and  the 
remaining  19  adventive  or  introduced.  Three  are  regarded  as  new 
species,  and  fifteen  as  new  varieties.  A  few  species  credited  to  North 
America  still  remain  doubtful  or  unknown  to  us.  These  have  been 
added  at  the  end  of  the  paper  with  their  original  descriptions. 

We  desire  here  to  acknowledge  our  great  indebtedness  and  express 
our  thanks  to  the  following  botanists  who  have  rendered  valuable 
assistance  in  the  preparation  of  this  paper,  either  by  the  loan  or  con- 
tribution of  material  or  by  the  copying  of  original  descriptions  or 
plates:  Drs.  B.  L.  Robinson,  Wm.  Trelease,  N.  L.  Britton,  J.  K. 
Small,  P.  A.  Rydberg,  and  1.  Urban,  also  Sir  W.  T.  Thiselton-Dyer, 
Miss  Alice  Eastwood,  and  Prof.  C.  V.  Piper. 

CLA8SIFI0ATI0H. 

The  first  step  necessary  in  revising  a  genus  is  to  decide  what  shall 
be  considered  its  type.  Then  follows  the  question  of  its  limitations. 
In  this  case,  as  in  so  many  others,  Linnaeus,  who  is  cited  as  the  author 
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of  the  name,  was  not  the  first  to  apply  it  to  a  genus.  In  Gen.  PL  ed. 
4,  26.  1752,  he  cites  Monti  (Cat.  Stirp.  Agri.  Bonon.  Prod.  32.  1719) 
as  the  author  of  the  genus.  For  figures  of  species  which  he  evidently 
regarded  as  typical  he  cites  Scheuchzer's  Agrost.  Helv.  Prod.  pL  '>. 
figs.  2,  10^  11,  12,  1708.  Referring  to  Scheuchzer's  figures,  No.  2 
appears  to  be  a  species  of  DescJiampsia,  which  Linnaeus  one  year  later, 
Sp.  PL  1 :  65.  1753,  refers  to  Alra  cce^pltma,  but  does  not  mention  it 
under  Brormis^  so  it  is  leather  evident  that  the  reference  to  it  under 
that  genus  was  an  error.  The  next  figure  cited,  10,  is  undoubtedly  a 
Broimis^  and  is  referred  by  Linnaeus  to  B.  arvensis  1.  c.  by  citation 
of  description  but  not  of  figure.  By  some  error  on  the  part  of  Scheu- 
chzer,  his  figure  10  is  referred  to  on  different  pages  as  representing  two 
different  things.  Figure  11  Linnaeus  refers  in  the  same  place  to  B, 
5j?/a7r6>^w^  and  figure  12  in  the  first  edition  of  "Species  Plantanim'' 
is  referred  to  B,  tectorum,  but  in  the  second  edition  it  is  referred  to 
B.  mollh  {hordeaceus)^  which  it  evidently  is.  Thus  it  is  sufliciently 
clear  what  section  at  least  of  the  genus  as  here  treated,  Linnaeus  had 
in  mind  as  the  basis  of  his  genus.  But  according  to  the  present  rules 
of  American  nomenclature,  1753  is  taken  as  the  starting  point  for 
genera  as  well  as  species.  Following  this,  some  arbitrary  means  must 
be  resorted  to  in  deciding  what  shall  be  recognized  as  the  types  of 
Linna3us's  genera,  since  there  are  no  generic  descriptions  in  the 
"Species  Plantarum."  The  most  simple  and  logical  plan  we  believe 
would  be  to  adopt  the  first  species  mentioned  as  the  type,  which,  applied 
to  the  case  in  hand,  would  make  the  type  of  our  genus  B.  secaHnus, 
thus  bringing  about  in  this  case  practically  the  same  results  as  by  the 
first  method,  as  the  species  first  referred  to  by  Linnaeus,  B,  arvensk, 
B,  sqim/TOHm,  and  B.  mollis  are  all  intimately  related  to  B,  secalmus. 

This  genus  in  the  sense  in  which  it  is  here  treated  has  been  the  sub- 
ject of  many  divisions  and  subdivisions;  at  least  ten  different  genera 
based  upon  various  species  have  been  proposed.  The  present  tendency 
among  many  botanists  is  toward  the  narrower  limitation  of  genera, 
but  it  has  seemed  best  in  this  paper  to  maintain  the  genas  in  its 
broadest  sense.  Of  the  various  genera  proposed  Ceratochloii  is  per- 
haps, on  the  whole,  the  best  defined,  while  the  subgenus  N^eobromus 
is  rather'  anomalous,  and  may  be  eventually  found  worthy  of  generic 
rank.  This  subgenus,  which  includes  so  far  as  at  present  known  only 
Braiims  trlnii  and  its  several  varieties,  shows  very  close  relationship 
with  Arena  and  Trketum,  to  each  of  which  genera  forms  of  it  have 
been  referred.  In  its  various  forms  it  appears  to  have  reached  its 
greatest  development  in  the  Andes  of  South  America  and  is  restricted 
in  its  distribution  to  the  western  portion  of  the  western  continent. 

The  following  list  shows  in  order  of  their  publication  the  various 
genera  proposed  for  species  here  included  in  the  genus  Bromus: 


Digitized  by 


Google 


Lasiopoa  Ehrh.  Beitr.  4  :  147.     1789. 

Ceralochloa  Beauv.  Agroet.  75.  i,  15.  /.  7.     1812. 

Schedononts  Beauv.  Agrost.  99.  1812.  This,  apparently  by  mistake,  stands  Sche- 
nodorus  in  the  index,  177,  of  the  work  cited.  Beauvois  included  under  Schedonorvs 
mostly  species  of  Festuca.  He  cites  no  tyi)e  for  the  genus,  so  we  have  accepted  the 
first  species  mentioned,  Festuca  elatior  L,,  as  the  type.  Only  one  or  two  species  of 
true  Bromus  were  included  by  him,  one  of  which  was  B.  intrmis. 

Zema  Panz.  Denkschr.  Acad.  Munch.  296.     1813. 

Midielaria  Dum.  Obs.  Gram.  Belg.  77.  t,  16.     1823. 

Xifterfia  Lej.  Nov.  Act.  Nat.  Cur.  12:755.  t.  65.     1825. 

Serrafalcm  Pari.  PI.  Nov.  75.     1842. 

Anisaniha  C.  Koch,  Linnaea  21 :  394.     1848. 

Triniusia  Steud.  Syn.  PI.  Gram.  328.     1854. 

Bromopm  Fourr.  Ann.  Soc.  Linn.  Lyon  n.  ser.  17:  187.     1869. 

Zenia  was  originally  made  to  include  the  sp>ecie8  of  the  subgenus  SUnobromus  as 
well  as  those  related  to  B.  ajtper. 

Michdaria  and  Libertia  are  synonyms,  both  being  founded  on  B.  arduennensis  Dum., 
a  Belgian  species  resembhng  B,  squarroms  somewhat  but  having  the  angle  on  the 
margin  of  the  flowering  glume  extended  in  the  form  of  a  tooth. 

*Serrafalcu3  was  applied  to  the  group  containing  B.  secalinvs  and  closely  allied  spe- 
cies, which  Linnaeus  regarded  as  typical  of  his  genus  Bromus. 

Anisantha  was  founded  on  B.  pontica  Koch,  which  is  considered  to  be  ^.  tedorum  L. 

Bromopm  was  applied  to  B.  asper  and  B.  erectuSf  and  is  synonymous  with  Zema^  as 
here  emended. 

TVimima  was  founded  on  B.  dantfumix  Trin.,  and  may  be  a  valid  genus.  It  is  not 
represented  in  our  territory'. 

The  greatest  difficulties  in  the  treatment  of  the  subject  are  connected 
with  the  segregation  and  delimitation  of  species  and  varieties.  In 
order  to  arrive  at  a  stable  basis  for  the  foundation  and  separation  of 
species,  it  is  quite  necessary  that  one  should  know  exactly  what  the 
type  of  each  species  is.  Various  authors  differ  as  to  the  limitation  of 
species,  and  it  can  scarcely  be  expected  that  there  will  be  a  unanimous 
opinion  as  to  these  limitations,  but  if  the  typical  form  of  a  species  be 
recognized  and  taken  as  the  fixed  point  that  must  remain  undisturbed, 
however  many  or  few  forms  may  be  grouped  around  it,  much  con- 
fusion would  be  avoided.  As  a  basis  of  the  present  revision  we  have 
made  a  careful  study  of  the  original  descriptions  of  the  species  and 
also  have  had  an  opportunity  of  examining  the  types  or  portions  of 
the  types  of  the  most  of  our  endemic  forms.  This  has  shown  the 
necessity  of  a  number  of  changes  in  the  nomenclature  of  our  species, 
the  determination  of  some  of  them  having  heretofore  rested  upon 
traditions  and  interpretations,  which  investigations  of  the  tyj)es  prove 
to  1)0  incorrect.  Besides  the  study  of  original  descriptions  and  tyj)es, 
we  have  had  an  opportunity  to  study  most  of  the  forms  in  the  field 
during  the  past  five  seasons,  and  have  also  been  able  to  examine  the 
collections  of  a  number  of  the  larger  herbaria  of  this  country.  The 
species,  as  in  most  of  our  genera  of  wide  distribution,  are  veiy  varia- 
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ble,  and  their  separation  becomes  to  a  great  extent  a  matter  of  personal 
judgment,  and  hence  arbitrary.  Nearly  all  of  the  so-called  specific 
characters  are  variable.  The  most  comimon  variations  are  in  the 
amount  and  distribution  of  the  pubescence,  the  width  of  the  glumes 
and  leaves,  and  the  length  of  the  awns.  In  most  instances  the  amount 
and  distribution  of  the  pubescence  of  the  flowering  glume,  taken  in 
connection  with  other  corelated  characters  of  the  plant,  have  been 
found  to  furnish  a  fair  basis  for  segregation,  especially  where  the.se 
characters  are  found  to  coincide  with  geographic  distribution  and 
environment.  It  has  been  found,  however,  that  a  character  which 
seems  fairly  stable  in  one  species  may  be  much  more  variable  in 
another,  so  that  no  character  in  general  can  be  said  to  have  specific 
value,  but  the  value  of  each  character  must  be  determined  by  careful 
study  and  observation  of  the  plants  throughout  a  considerable  terri- 
tory. Species  founded  on  single  characters  are  always  artificial,  rather 
than  natural.  There  are  scarcely  any  of  our  species  that  do  not  show 
intermediate  forms.  In  some  instances,  of  course,  these  are  much 
more  numerous  than  in  others.  The  subgenus  Ceratochloa  presents 
the  most  numerous  and  perplexing  forms.  These  seem  to  be  largely 
due  to  the  wide  distribution  and  varied  climatic  and  physiogiuphic 
conditions  under  which  they  are  found. 

The  advisability  of  the  adoption  of  so  many  varieties  may  perhaps 
be  questioned  by  some  as  tending  to  make  nomenclature  too  cumber- 
some. As  the  chief  value  of  the  work,  however,  seems  to  us  to  lie  in 
bringing  out  as  clearly  as  possible  the  degrees  of  relationship  and  rela- 
tive importance  of  the  various  groups  as  well  as  their  connection  with 
physical  environment  and  geographical  distribution,  this  course  has 
been  followed  as  best  serving  the  end  in  view. 

An  attempt  is  here  made  to  illustrate  diagrammatically  what  appears 
to  us  the  relationships  of  the  subgenera  and  species. 

The  first  group,  Bromus  proper,  is  made  up  entirely  of  forms  which 
have  been  introduced  from  Europe. 

hrizseformis    squarrotus 


ARVENSI8      - 

secalmxis    racemomis 

scoparitut    hordeaceus 


paJtmu 


The  second  group,  subgenus  Neohromm^  represented  by  one  species 
and  its  varieties,  shows  no  close,  relation  with  our  other  specie,s,  but 
seems  to  approach  nearest  B,  scoparhis  and  B,  tectorum. 

The  subgenus  SteTwbronuis  also  consists  entirely  of  introduced  species. 
Tnaximus 

madrUeiwls    rubens 

sterilu    tectorum 
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The  sul)genuH  Zenia  a«  here  emendeil  contains  the  largest  number  of 
our  (»ndemic  species.  They  are  widely  distributed  throughout  our 
region  and  are  quite  variable. 

orciiUicmus 

pacificus 

porteri   purgmuf     Irdmii 

xndgarin    cili ATI's   richardjsani 

\.  I  I 

mkmorfii  ramosus  InTipeg 

\ 

p\impeUinn\iM     errciim 

\ 

inrrmig 
The  subgenus  Ceratochlmi  is  apparently  peculiar  to  the  western  por- 
tions of  North  and  South  America,  ranging  from  Alaska  to  Cape  Horn. 


l(tcmiatui< 

\ 


polyanthus    aieuteiwis 


cannatua    sdchensia 

/ 


MAKOINATI'8     unl(}ioi(les 

I  . 

mbr^bUintig 


It  is  impossible  to  represent  by  diagram,  except  in  a  very  general 
way,  the  various  relationships  of  a  species.  If  the  species  diverged 
along  one  or  two  lines,  it  would  not  be  so  diflScult;  on  the  contrary, 
each  shows  more  or  less  variation  in  several  directions,  so  that  the 
typical  form  might  more  properly  l>e  regarded  as  a  center  from  which 
lines  diverge  in  various  directions. 

The  results  of  this  study,  which  seem  to  us  of  most  general  scientific 
importance,  are  those  which  give  us  a  clew  to  the  derivations  and  rela- 
tions of  the  various  species.  It  will  be  noticed  that  comparatively  few 
synonyms  are  given  under  the  species.  By  listing,  all  the  synonyms 
given  by  various  authors  a  very  long  but  unreliable  list  might  have 
been  made;  it  has  seemed  to  us  preferable,  however,  to  restrict  the 
synonymy  to  those  names  whose  identity  we  have  been  able  to  verify, 
either  by  the  examination  of  the  types  or  of  authentic  material.  In 
rare  instances  we  have  been  obliged  to  accept  the  authority  of  those 
who  have  had  excellent  opportunity  for  comparison  and  study  of  the 
species  referred  to. 

BIBTBIBUnOH. 

The  genus  Brormis  is  most  widely  distributed  in  the  temperate  and 
mountain  regions  of  the  world.  The  genus  seems  to  have  reached 
with  us  its  greatest  development  in  the  Rocky  Mountains.  In  the 
tropics  the  species  are  almost  entirely  restricted  to  the  higher  moun- 
tains. Some  of  the  species  are  more  or  less  distributed  in  arctic  regions 
also.  The  highest  altitude  reached  by  any  species  is  about  4,000 
meters,  in  the  Rocky  Mountains  of  Colorado.     The  species  is  Broinus 
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porteri.  In  the  Rocky  Mountain  region  and  on  the  west  coast  we 
have  abundant  representatives  of  the  CercUochloa  group,  which  is  found 
from  western  Alaska  to  Cape  Horn,  but  is  not  represented,  so  far  as  we 
know,  on  the  Eastern  Hemisphere,  except  by  introduced  forms  of  B. 
unioloides.  Our  species  in  the  Northwest  show  an  intimate  connection 
with  some  of  those  in  eastern  Siberia.  This  is  especially  marked  in 
the  case  of  Bromua  pumpeUianus^  whose  Siberian  equivalent  is  B. 
mermis.  Unfortunately  we  have  not  suflScient  material  of  Siberian 
species  at  hand  to  carry  farther  the  comparison.  In  the  South  many 
f  onns  of  the  subg'enus  Cerdtochloa  are  connected  by  way  of  the  moun- 
tains through  Mexico  and  Central  America  with  those  of  the  Andes, 
so  that  it  will  be  necessary,  in  order  to  make  a  comprehensive  and 
satisfactory  disposition  of  this  group,  to  study  carefully  representa- 
tives from  the  Andes  region,  as  well  as  from  farther  south. 

ECOHOMIO  nCPOBTAHCE. 

A  number  of  species  are  of  economic  impoi-tance,  either  on  account 
of  their  value  as  forage  or  because  of  their  weedy  propensities. 
Banking  first  as  a  forage  plant  comes  Bromns  ineTTnis  (smooth  or 
Hungarian  brome  grass)*  This  species,  introduced  from  Europe,  has 
been  extensively  tried  in  the  semiarid  portions  of  the  West  and  found 
to  be  well  adapted  to  the  conditions  prevailing  there.  It  is  excellent 
for  either  hay  or  pasture. 

Bromas  unioloides^  usually  sold  under  the  name  of  Schrader's  brome 
grass,  is  another  species  which  has  been  cultivated  considerably  in  the 
southern  parts  of  the  United  States. 

Bromn^  secalinus^  cheat  or  chess,  though  usually  regarded  as  a  weed 
in  grain  fields  in  the  East,  is  cultivated  for  hay  quite  extensively  in 
western  Oregon  and  Washington. 

Bromns  fumpellianim^  a  native  of  the  northern  Rocky  Mountain 
region,  has  been  tried  in  cultivation  and  found  very  promising.  It  is 
very  closely  related  to  Brormis  inermis  and  adapted  to  similar  condi- 
tions of  soil  and  climate. 

Bromiis  marginatus  latlor  has  also  been  used  for  hay  to  some  extent 
in  Oregon  and  appears  worthy  of  further  attention. 

Nearly  all  of  the  introduced  species  show  decided  weedy  propensi- 
ties and  are  quite  troublesome,  especially  on  the  west  coast.  Bromm 
hordeacms  and  its  variety  glabrescens  have  taken  possession  of  vast 
areas  (see  B.  hordeacem)  of  deteriorated  range  land  in  California, 
Oregon,  and  Washington.  BromuB  sterilU^  B,  mojxvmuB^  and  B* 
madritensis  are  also  common  weeds  in  grain  fields  and  waste  places  in 
the  same  States. 
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BBOKUS  L.  Gen.  PI.  15.     1737. 

Spikelets  few  to  many-flowered,  slightly  or  more  rarely  strongly  flattened  laterally, 
in  panicles,  or  rarely  racemed;  rachilla  articulated  above  the  empty  glumes  and 
between  the  florets;  florets  hermaphrodite  or  the  uppermost  imperfectj  empty 
glumes  at  the  base  of  the  spikelet  2,  unequal,  acute,  or  the  second  short-awned, 
1  to  7  nerved,  shorter  than  the  flowering  glumes;  flowering  glumes  keeled  or 
more  often  rounded  on  the  back,  5  to  9  nerved,  usually  2-toothed  at  the  apex, 
awned  from  the  back  just  below  or  from  between  the  teeth,  sometimes  awnless; 
awn  straight  or  divergent,  sometimes  twisted.  Palea  usually  a  little  shorter 
than  the  glume,  2-keeled.  Stamens  usually  3.  Stigmas  plumose,  sessile,  spring- 
ing from  below  the  hairy  cushion-like  apex  of  the  ovary.  Grain  furrowed  and 
grown  to  the  palea.  Annual  or  perennial  grasses  with  flat  leaves  and  rather 
large,  erect  or  pendulous  spikelets. 

The  genus  is  very  closely  related  to  Fesluca^  from  which  it  differs  in  general  in  its 
larger  spikelets,  more  or  less  dentate  apex  to  the  flowering  glume  and  in  the 
character  of  the  ovary,  and  the  habit  of  growth  which  is  very  rarely  csespitose. 
Some  species  show  close  relationship  with  Avena^  TriBetum^  and  Danthaniaj  while 
others  are  very  close  to  Melica, 

AHALTTICAL  KEY  TO  THE  BPECIEB  AND  YABIETIEB. 

1.  Flowering  glume  with  pubescence  about  equally  distributed  over  the  whole  dor- 
sal surface 2 

1.  Flowering  glume  with  pubescence  conspicuously  unevenly  distributed  over  the 
dorsal  surface,  longest  and  densest  on  the  margins  or  base  or  both 25 

1.  Flowering  glume  smooth  or  scabrous. ...». 35 

2.  Spikelets  5-9  mm.  broad,  laterally  flattened  before  flowering 3 

2.  Spikelets  usually  less  than  5  mm.  broad  before  flowering  and  terete  or  subterete .     6 

3.  Awn  not  exceeding  7  mm.  long,  usually  shorter 4 

3.  Awn  usually  more  than  7  mm.  long 24 

4.  Leaves  linear,  somewhat  involute  and  pilose-pubescent . .  80  B.  subvelutinuB. 

4.  Leaves  linear-lanceolate,  flat 5 

5.  Panicle  narrow,  lower  branches  not  exceeding  10  cm.  long.  81 B.  xnarginatus. 

5.  Panicle  rather  broad,  some  of  the  lower  branches  exceeding  10  cm.  long 

81  B.  xnarginatus  latior. 

6.  Panicle  rather  lax  and  drooping  in  flower 7 

6.  Panicle  as  a  whole  not  conspicuously  secund  or  drooping  in  flower 17 

7.  Perennials,  native 8 

7.  Annual,  introduced 14  B.  tectorum. 

8.  Species  restricted  to  the  Rocky  Mountains  and  westward 9 

8.  Species  east  of  the  Rocky  Mountains 14 

9.  Lower  empty  glume  l-nerved,  lanceolate,  acute 10 

9.  Lower  empty  glume  3-nerved,  broadly  lanceolate,  subacute 10  B.  porteri. 

10.  Lower  empty  glume  5  mm.  or  more  long 11 

10.  Lower  empty  glume  usually  less  than  5  mm.  long. . .  10/5  B.  porteri  havardii. 

11 .  Sheaths  densely  pilose-pubescent 19a  B.  porteri  Icuiatipes. 

11.  Sheaths  not  densely  pilose-pubescent 12 

12.  Empty  glumes  more  or  less  pubescent 13 

12.  Empty  glumes  smooth lOp^  B.  porteri  frondosus. 

13.  Culm  tall,  stout;  panicle  heavy 20  B.  pacificus. 

13.  Culm  rather  slender;  panicle  not  heavy 28  B.  -vnlgaris. 

14.  Lower  empty  glume  1-nerved,  acute 15 

14.  Lower  empty  glume  more  or  less  distinctly  3-nerved 18  B.  kalmii* 
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15.  Sheaths  without  a  ring  of  pilose  pubescence  at  the  base  of  the  blade 16 

15.  Sheaths  with  a  ring  of  pilose  pubescence  at  the  base  of  the  blade 

20a  B.  ptirgtms  latiglumis. 

16.  Sheaths  densely  soft  pilose-pubescent 31^  B.  purgans  incanus. 

16.  Sheaths  sparsely  pilose-pubescent  or  nearly  smooth 21  B.  purgana. 

17.  Flowering  glumes  acute  or  subacute  with  not  more  than  5  distinct  nerves  ...  18 

17.  Flowering  glumes  broad,  obtuse  or  sub-obtuse,  7-nerved 22 

18.  Awn  of  flowering  glume  straight  at  maturity 19 

18.  Awn  more  or  less  twisted  and  divaricate  at  maturity 21 

19.  Branches  of  the  panicle  rather  rigid  and  spreading  in  fruit .  22  B.  orcuttiaiitiB. 

19.  Branches  of  the  panicle  not  rigid  nor  broadly  spreading 20 

20.  Leaves  of  the  innovations  narrow  and  involute ••........  26  B.  erectus. 

20.  Leaves  not  involute  and  panicle  not  strictly  erect . .  21/3  B.  pnrgans  texensis. 

21.  Panicle  more  than  2  dm.  long 9a:  B.  trinii  pallidifloms. 

21.  Panicle  smaller;  mostly  less  than  2  dm.  long 9  B.  trinii. 

22.  Awn  twisted  and  divaricate  at  maturity 23 

22.  A wn  not  conspicuously  twisted  or  divaricate SB*  liordeaceuB. 

23.  Panicle  dense;  usually  less  than  12  cm.  long. .  8a  B.  hordeaceus  interznedius. 

23.  Panicle  looser;  more  than  15  cm.  long 9y^B.  trinii  excelsua. 

24.  Leaves  of  the  innovations  numerous,  narrow 85^  B.  carinatus  linearis. 

24.  Leaves  of  the  innovations  few;  more  than  2  mm.  broad 86  B.  carinatus. 

25.  Panicle  rather  broad,  loose  and  drooping 26 

25.  Panicle  rather  narrow  and  erect  or  not  conspicuously  drooping 31 

26.  Awn  more  than  6  mm.  long 27 

26.  Awn  less  than  6  mm.  long 29 

27.  An  introduced  species  with  broad,  loose  panicle 15  B.  ramosus. 

27.  Native  species,  with  rather  narrow  fmnicles 28 

28.  I^ves  and  sheaths  glabrous;  leaves  usually  more  than  7  mm.  broad 

28ar  B.  vulgaris  ezimius. 

28.  Leaves  and  sheaths  more  or  leas  pilose-pubescent;  leaves  less  than  7  mm.  broad 

28)5  B.  vulgraris  robustus. 

29.  Flowering  glume  pubescent  above  the  middle  on  the  margin  and  across  the  lower 

half  of  the  back 30 

29.  Flowering  glume  ciliate-pubescent  on  the  margin,  the  pubescence  extending  very 

little  above  the  middle 31 

30.  Ligule  2  mm.  or  more  long;  plants  with  creeping  rootstocks  ...  24  B.  IsBvipes. 

30.  Ligule  less  than  2  mm.  long;  plants  without  creeping  rootstocks 

17  B.  richardsoni. 

31.  Native  of  the  Rocky  Mountains  westward  and  northward 

17a  B.  richardsoni  pallidas. 

31.  Native  of  the  Northeastern  States  and  northward. 16  B.  ciliatns. 

32.  Panicle  broad,  branches  T^idely  spreading  in  flower,  introduced . .  27  B.  inermis. 

32.  Panicle  rather  narrow  with  erect  or  ascending  branches 33 

33.  Panicle  narrow  and   rather  rigidly  erect;   flowering  glume  short-pubescent  or 

puberulent  on  the  margin 25  B.  snksdorfiL 

33.  Panicle  not  rigidly  erect 1 34 

34.  Awn  wanting  or  not  exceeding  2  mm.;   flowering  glume  with  mai^gin  short- 

pubescent  28^  B.  pumpellicuius  melicoides. 

34.  Awn  usually  exceeding  2  mm ^ 

35.  Margin  of  the  flowering  glume  very  densely  ciliate-pubescent  nearly  to.  the  apex 

2Sa  B.  pumpellianus  tweedyi. 

35.  ISIargin  of  the  flowering  glume  with  shorter  pubescence  not  reaching  to  the 

apex 28  B.  pumpellianus. 

36.  Spikelets  large,  somewhat  laterally  compressed  before  flowering 37 
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36.  Bpikelets  not  flattened  laterally  before  flowering 49 

37.  Awn  exceeding  7  mm.  long 38 

37.  Awn  less  than  7  mm.  long 41 

38.  Flowering  glume  very  broadly  lanceolate,  subacute,  distinctly  7-nerved 

88  B.  aleutensia. 

38.  Flowering  glume  lanceolate,  acute,  usually  6-nerved 39 

39.  Flowering  glume  18-20  mm.  long;  awn  11-15  nmi.  long 

85/9  B.  carinatus  hookerianus. 

39.  Flowering  glume  14-16  mm.  long;  awn  7-10  mm.  long 40 

40.  Panicle  very  broad,  longest  branches  15  mm.  or  more  long,  lax  and  drooping; 

leaves  broad 84  B.  sitcliensis. 

40.  Panicle  narrower,  longest  branches  less  than  15  mm.  long;  leaves  rather  narrow. . 

86a  B.  carinatus  califomicus. 

41.  Panicle  erect  or  suberect,  lower  branches  rarely  more  than  10  cm.  long 42 

41.  Panicle  with  upper  part  more  or  less  drooping;  lower  branches  rather  weak,  the 

longest  usually  more  than  10  cm.  long 46 

42.  Awn  wanting  or  less  than  4  mm.  long 43 

42.  Awn  4  mm.  or  more  long 44 

43.  Spikelets  about  1  cm.  broad,  Briza-like 7  B.  brizeeformis. 

43.  Spikelets  narrower,  not  resembling  those  of  Brixa 

29a  B.  iinioloides  hsBiikeanuB. 

44.  Flowering  glumes  scabrous-puberulent 45 

44.  Flowering  glume  smooth  or  merely  scabrous 82  B.  i>ol7antlius. 

45.  A  native  of  the  southwest,  Arizona,  and  southward .  85  e  B.  carinatus  aiizonicus. 

46.  A  native  of  the  northwest,  Wyoming,  Oregon,  and  northward 

Sl/3  B.  marginatus  seminudus. 

46.  Palea  more  than  three-fourths  the  length  of  its  glume 47 

46.  Palea  three-fourths  the  length  of  its  glume  or  less 29  B.  unioloides. 

47.  Panicle  rather  lax  and  open,  not  dense 48 

47.  Panicle  large,  suberect,  and  rather  dense S6y  B.  carinatus  densus. 

48.  Plants  with  broad  leaves,  usually  more  than  7  dm.  high 

82o:B.  polyanthus  paniculatus. 

48.  Plants  usually  less  than  7  dm.  high  with  rather  short,  narrow  leaves 

86  B.  laciniatus. 

49.  Awn  distinctly  twisted  and  divaricate 50 

49.  Awn  not  distinctly  twisted  and  divaricate 52 

60.  Panicle  short  and  dense 8  B.  scopaxius. 

60.  Panicle  rather  large  and  open 51 

61.  Spikelets  usually  more  than  5  mm.  broad  in  flower 6  B.  squarrosus. 

61.  Spikelets  5  mm.  or  less  broad  in  flower 5  B.  patulus. 

62.  Panicle  short  and  contracted 53 

62.  Panicle  rather  broad  and  open 56 

63.  Flowering  glumes  elliptic Sfl'B.  hordeaceus  glabrescens. 

63.  Flowering  glumes  narrow-lanceolate 54 

64.  Awn  35  to  40  mm.  or  more  long 11  B.  maximus. 

54.  Awn  less  than  30  mm.  long 55 

55.  Panicle  forming  a  dense  head  rarely  exceeding  5  cm.  long 12  B.  rubens. 

56.  Panicle  less  dense  and  usually  longer 10  B.  madritensis. 

56.  Flowering  glumes  elliptic  or  ovoid-lanceolate 57 

56.  Flowering  glumes  oblong  lanceolate  to  narrow-lanceolate 60 

57.  Margins  of  flowering  glumes  not  strongly  involute  in  fruit 58 

57.  Margins  of  flowering  glimies  strongly  involute  in  fruit IB.  secalinus. 

58.  Panicle  rather  small  and  subracemose 2  B.  racemosus. 

58.  Panicle  rather  large  and  broad 59 
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69.  Spikelets  lees  than  6  mm.  broad  in  flower 4  B.  arvensiB. 

59.  Spikelets  more  than  6  mm.  broad  in  flower. . .  2a  B.  racemosiis  commutatus. 

60.  Awn  more  than  15  mm.  long -' 61 

60.  Awn  much  less  than  15  mm.  long,  sometimes  wanting 62 

61.  Awn  usually  more  than  35  nmi.  long llcrB.  mazimus  grussonL 

61.  Awn  usually  less  than  30  mm.  long 13  B.  Bterilis. 

62.  Awn  usually  less  than  3  mm.  long 27  B.  inermis. 

62.  Awn  usually  more  than  3  mm.  long 16a  B.  ciliatus  Isevigrlumis. 

I.  BROMUS  PROPER 

A.  Annuals  or  sometimes  biennials  wUh  empty  glumes  ralher  broad  and  the  flowering  glume 
broadly  elliptic  to  oblong-elliptic.     Species  all  introduced. 

1.  BKOKUS  BEOAUXrUS  L.  Sp.  PI.  1:  76.    1753.    Serrafalcus  secalinus  Bab.  :Man. 
Brit.  Bot.  374.     1843.     (Fig.  1.) 

An  erect  annual.     Culm  3-7  dm.  high,  smooth  throughout  or  somewhat  pubescent  at 
the  nodes.   Sheaths  typically  smooth^  sometimes  the  lowest  sparsely  pilose-pubescent; 

ligule  about  1  mm.  long,  trun- 
cate, somewhat  irr^ularly  den- 
tate; blades  mostly  1-2  dm. 
long,  linear-lanceolate,  with 
coarse,  sparse  hairs  above, 
smooth  beneath.  Panicle  about 
8-18  cm.  long,  at  first  erect, 
the  upper  part  drooping  in 
fruit,  pyramidal  in  outline; 
Urner  branches  3-5,  unequal. 
Spikelets  ovoid-lanceolate,  becom- 
ing somewhat  laterally  compressed 
and  turgid  in  fruity  10-18  mm. 
long,^  6-8  mm.  broad  m  fruit; 
empty  glumes  smooth,  obtuse, 
the  lower  4-6  mm.  long,  3-5- 
nerved,  the  upper  broader,  6-7 
mm.  long,  7-nerv'ed;  flowering 
glumes  7-ner\'ed,  6-8  mm.  lopg, 
elliptic,  obtuse,  smooth  or  sca- 
brous, having  the  margin  firongly 
involute  in  fruit,  shortly  l)iden- 
tate  at  the  aj)ex  with  the  undu- 
late ami  mostly  3-5  mm.  long, 
inserteti  about  1  mm.  l>elow 
the  apex;  palea  ecpuU  to  or 
only  very  slightly  shorter  than  its 
glume. 
General  distribution:  This  species, 
introduced  from  Europe,  is 
very  generally  distributed 
rm.l.—Bromuaeecalinus:  a^spikelet.  throughout  the  United  States. 

Specimens  examined. — Maine:  N.  Berwick   (J.  C.  Parlin  566).     Ontario:  Gait  (W. 
Herriott).      Connecticut:  Fairfield  (E.  H.  Eames).      New   York:  Oxford  (F.  V. 

1  All  measuremenU  of  splkeleta  and  glumcM  are  exclusive  of  the  awns. 
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Coville).  Pennsylvania:  Philadelphia  (I.  C.  Martindale  15).  Delaware:  Centre- 
ville  (A.  Commons  I3n,  136).  MaTyland:  Rocky  Springs  (J.  E.  Miller).  District 
of  Columbia:  Washington  (G.  Vasey);  (T.  IL  Kearney,  jr.).  Florida:  Chipley 
(R.  Combs  684).  Alabama:  Tuskegee  (G.  W.  Carv^er).  Tennessee:  Iliwassee 
Gorge  (T.  H.  Kearney,  jr.  311).  Ohio:  Pitt**field  (A.  E.  Ricksecker);  Youngs- 
town  (R.  H.  Ingraham).  Indiana:  Millers  (L.  M.  Umbach).  Michigan:  Th\mder 
Bay  Island  (C.  F.  Wheeler).  Wisconsin:  Near  Webster  (L.  S.  Cheney  3430). 
Minnesota:  Wilmar  (W.  D.  Frost);  Cannon  Falls  (J.  H.  Sandberg  327).  Iowa: 
Minerva  (C.  R.  Ball  9)*;  Ames  (C.  R.  Ball  35,  150);  Newmarket  (B.  Shimek  12). 
Missouri:  St.  Louis  (Drummond  647).     Tejcas:  Ennls  (J.  G.  Smith);  El  Paso  (E. 

A.  Meams  1479, 1482).  New  Mexico:  Cliff  (J.  K.  Metcalfe).  Arizona :  Near  Flag- 
staff (D.  T.  McDougal  303).  Vtah:  Provost  (M.  E.  Jones  5499);  Ogden  (T.  A. 
Williams  2482);  Salt  Lake  City  (M.  E.  Jones  1009).  Colorado:  Estes  Park  (J. 
Ball);  near  Silverton  (C.  L.  Shear  1239).  Wyoming:  Near  Beulah  (David  Grif- 
fiths 405).  Montana:  Bozeman  (P.  A.  Rydberg  2214;  C.L.  Shear  453);  Garrison 
(C.  L.  Shear  368).  Idaho:  Farmington  Landmg  (Sandberg,  Heller  <fe  McDougal 
531);  Forest  (H.  E.  Brown  26).  Washington:  (Leiberg  &  Sandberg  399);  Waits- 
burg  (R.  M.  Homer  564);  Walla  Walla  (C.  L.  Shear  1557,  1597).  Oregon: 
McMinnville  (C.  L.  Shear  1618);  Corvallis  (M.  Craig  9344).  California:  Dixie 
Valley  (J.  B.  Davy). 

This  plant  is  very  closely  related  to  several  other  species,  especially  B.  racemosus  2ind 

B.  arvensis.  It  differs  from  lx)th  in  the  character  of  the  spikelet  at  maturity,  the 
florets  being  much  spreading  and  the  margin  of  the  flowering  glume  being 
strongly  involute. 

2.  BBOMTXS  BACEMOSUS  L.  Sp.  PI.  e<l.  2.  1 :  114.  1762.  Serrafalcus  racemosus 
Pari.  Rar.  PL  Sic.  2 :  14.     1840.     (Fig.  2.) 

An  annual  or  biennial,  with  erect  or  ascending  culm  3-7  dm.  high,  usually  scabrous- 
ptiberulent  just  below  the  panicle  and  pul)escent  at  the  nodes.  Sheal/is  raiher  densely 
pilose-pubescent f  at  least  the  lower  ones;  ligule  about  1  mm.  long,  lacerate-dentate; 
blades  linear,  rather  narrow,  mostly  7-14  cm.  long,  pilose-pubescent  below  or  on 
both  surfaces.  Panicle  typically  simple  sometimes  with  2-3  branches  below,  mostly 
somew^hat  nodding.  Spikelets  15-20  nmi.  long,  usually  drooping  in  fruit,  at  first 
ovoid-lanceolate,  becoming  somewhat  oblong-lanceolate,  always  acute,  mostly 
5-9-flowere<l;  empty  glumes  broad,  smooth  or  scabrous,  the  lowei  3-5-nerved, 
5-6  mm.  long,  the  upper  broader,  5-7-nerved,  6-8  mm.  long;  flowering  glume 
elliptical,  smooth,  or  scabrous,  7-nerved,  6-8  mm.  long,  very  shortly  bidentate  at 
the  apex,  with  a  straight  awn  5-8  mm.  long  inserted  about  1  mm.  below  the  apex; 
palea  shorter  than  its  glume.     Introduced  from  Europe. 

Specimens  examined. — Cape  Breton  Island:  New  Campbellton  (D.  White  and  Chas. 
Schubert  28).  Maine:  Foxcroft  (M.  L.  Fernald565).  Pennsylvania:  Bucks  Co. 
(N.  L.  Britton);  Philadelphia  (C.  E.  Smith  41).  Delavxire:  Centreville  (A. 
Commons  137) . 

The  validity  of  this  species  is  uncertain.  The  only  thing  in  Linnseus's  original  descrip- 
tion to  distinguish  it  from  other  closely  related  forms  is  the  following:  "Panicula 
constat  racemo  simplici:  pedunculis  alternis,  sa^pius  solitarius  .  .  .  .'* 

We  have  for  the  present  accepted  the  interpretation  and  emendation  of  the  species  aa 
given  by  Mertens  and  Koch  in  *'Rcehling'sDeutschlands  Flora  1'^:  681."  These 
authors  state  that  the  growing  plant  shows  the  greatest  resemblance  to  B,  mollis. 
It  differs  from  that  species,  however,  in  its  smooth  spikelets  and  looser  panicle. 
From  B.  secalinus  it  is  said  to  always  differ  in  the  fruiting  condition  in  having 
the  margins  of  the  flowering  glumes  flat  and  overlapping,  or  but  very  slightly 
involute  toward  the  base,  instead  of  having  the  florets  spread  and  the  margins 
strongly  involute.  It  is  also  said  to  flower  earlier  and  have  more  pubescence  on 
20796— No.  23 2 
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leaves  and  sheaths.     Much  of  the  material  in  the  herbarium  hitherix>  referred 
to  this  species  belongs  to  B,  racemosus  commtUatus  and  B.  secaUnuSy  and  the  western 
material  especially  is  in  great  part  B.  hordeaceus  glabrescensy  which  is  distinguished 
by  its  denser  panicle  with  shorter  branches. 
2a.  BBOMUS   RACEMOSUS    OOMMUTATUS  (Schrad.)   Hook.   f.  Stud.  ¥}. 
Brit.  Isl.  451.     1870.     Bromm    commutahis    Schrad.  Fl.  Germ.  353.     1806. 
SerrafalciLs  commutcUus  Bab.  Man.  Brit.  Bot.  374.     1843. 
An  annual  or  biennial,  3-7  dm.  high,  typically  with  a  rather  small  i)anicle,  but  fre- 
quently, under  favorable  conditions  of  growth,  with  a  panicle  as  lai^  as  that  of 

B.  secalinuSy  but  "more  droop- 
ing. It  differs  from  the  spe- 
cies in  its  rather  larger  spike- 
lets  and  panicle,  also  rather 
broader  flowering  glumes 
with  frequently  a  faint  indi- 
cation of  an  angle  on  the 
margin  just  above  the  mid- 
dle. The  spikelets  2-2.5  cm. 
long,  6-7  mm.  wide,  inter- 
mediate in  size  between  B. 
racemosus  and  B.  squarroma; 
from  the  latter  it  differs  in  its 
straight  awn  also.  From  B. 
arvensis  it  is  separated  by  its 
smaller  drooping  panicle  and 
larger  spikelets. 
This  plant  seems  to  be  quite  gen- 
erally introduced  through- 
out the  country,  and  espe- 
cially in  the  East. 
Specimens  examined. — Massachu- 
setts: Essex  Co.  (Oake?). 
Qmnediml:  Fairfield  (E.  H. 
Eames).  Ne^o  York:  Ithaca 
(F.  V.  Coville).  Pennsyl- 
vania: Easton  (T.  C.  Porter). 
Maryland:  Marshall  Hall  (C. 
L.  Pollard  303).  Ohio: 
Oberlin  (A.  E.  Ricksecker); 
Painesville  (W.  C.  Werner). 
Tennessee:  Knoxville  (A. 
Ruth).  Michigan:  Agricul- 
tural College  (C.  F.  WTieeler). 
Fig.  2.—Bromus  met  moms:  a,  lower  portion  of  a  splkelet;  Iowa:  (L.  H.  Pammel  909). 

6,  flowering  glume,  dorsal  view.  Missouri:    Sheffield     (B.     F. 

Bush  599).  frow/ifTiyton:  Pull- 
man (A.  I).  E.  Elmer  886);  near  Montesano  (A.  A.  &  E.  G.  Heller  3983). 
Oregon:  Otis  Creek  (J.  B.  I^iberg  2338). 
8.  BBOMUS  HORDEACEUS  L.  Sp.  PI.  1:  77.  1753.  BromuM  moUis  L.  Sp.  PI. 
ed.  2.  1:  112.  1762.  Serrafalcus  mollis  PsltI  Fl.  Ital.  1:  395.  1848.  (Fig.  3.) 
An  erect  or  ascending  annual  or  biennial  uith  a  rather  dense^  erect  panicle.  Culms 
about  2-8  dm.  high,  usually  somewhat  pubescent  at  the  nodes.  ^Sheaths  retrorsely 
8ofl  pilose-pubescent;  ligule  1.5-2  mm.  long,  laciniate;  blades  linear,  varying  from 
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piloee-pubesoent  to  nearly  smooth,  about  5-15  cm.  long  and  3-5  mm.  broad. 
Pnnicle  mrUnuiedy  narrow-pyramidal,  5-10  cm.  long  by  2-4  cm.  broad;  branches 
somewhat  spreading  in  flower.     Spikelets  5-13-flowered,  ovate-lanceolate,  becom- 
ing  obtuaej  12-15  mm.  long  by  4-6  mm.  wide,  with  short  pedicels;  empty  glumes 
broad,  obtuse,  coarsely  pilose  or  scabrowt-pubesceiUj  the  lower  8-5-nerved,  4-6  mm. 
long,  the  upper  5-7-nerved,  7-8  mm.  long;   flowering   glume    broad,  obtuse, 
7-nerved,  coarsely  pilose  or  scabrous-pubescent,  rather  deeply  bidentate,  margin 
and  apex  hyaline,  8-9  mm.  long;  awn  rather  fttoiUj  rough,  flattened  toward  the 
base,  straight  at  first,  frequently  somewhat 
tivisted  when  old^  about    6-9    mm.    long; 
palea  a  little  more  than  }  the  length  of  it« 
glume. 

A  Hi^ecies  native  in  southern  Europe,  intro- 
duced into  this  country,  where  it  is  very 
abundant  on  the  Pacific  coast,  having  taken 
poBSBksion  of  vast  areas  of  the  deteriorated 
semiarid  range  lands.  It  is  also  found 
sparingly  on  the  Atlantic  coast  from  Maine 
to  Virginia. 

Specimens  examined. — Maine:  N.  Berwick 
(J.  C.  Parlin  567).  Ne^v  York:  Aurora 
(F.  V.  CWille  in  1885).  Pcnrwi/Zmma;  Phil- 
adelphia (I.  C.  Martindale  13  and  14). 
Delaware:  Centerville  (A.  Commons  133). 
Ohio:  Oberlin  (A.  E.  Ricksecker  1895). 
Montana:  Garrison  (P.  A.  Rydberg  2126). 
Utah:  Ogden  (T.  A.  Williams  2495). 
Idaho:  Clear  Water  River  (Sandberg, 
Heller,  McDougal  167).  Washington: 
Walla  Walla  (C.  L.  Shear  1585;  E.  P. 
Sheldon  8140);  Tacoma  (A.  B.  Leckenby 
in  1898);  Cascade  Mts.  (G.  R.  Vasey  in 
1889;  Sandberg  &  Leiberg  172);  Seattle 
(C.  V.  Piper  796).  Oregon:  Lexington 
(J.  B.  I^iberg  10).  California:  San  Fran- 
cis<-o  (M.  E.  Jones  3270) ;  Marin  Co.  (Dr. 
E.  Palmer  2032,  2033);  Berkeley  (J.  \\. 
Blankinship  64);  Santa  Cruz  (Dr.  Ander- 
son in  1887);  Morley  Station  (J.  B.  Davy 
1894) ;  San  Jose  (H.  A.  Brainard  in  1896); 
Pitt  River  (H.  E.  Brown  224);  Mt.  Shasta 
(H.  E.  Brown  374b). 

There  being  nothing  in  the  original  descrip- 
tions of  these  species  to  separate  them,  we 
have  adopted  the  older  name  on  the  author- 
ity of  Munro,  who  states  in  his  paj^er  on 
rium"*  that  Linnjeus's  specimens  of  the  two,  B,  hordeaceus  and  B.  mollis,  are 
the  same. 

8<r.  BBOMUS  HOBDEAOEXJS  INTEBMEDIUS  (Guss.)  n.  comb.  Bromus 
intermedium  Guss.  Fl.  Sic.  Prod.  1  :  114.  1827.  Serrafalcus  intermedius  Pari.  Rar. 
PI.  Sic.  2:17.     1840. 

This  differs  from  the  species  only  in  its  slightly  larger  panicle  and  spikelets  and  awns, 
which  are  twisted  and  divaricate  when  mature  and  dry. 


Fig.    3.  —  Bromm    hwdcactus :     a,    empty 
gliimes:  b,  flowering  glume;  c,  pnlea. 

"The  ( Trasses  of  Linnteus's  Herba- 


*  Proceedings  of  the  LInnaean  Society— Botany,  6:  46.  1861. 
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Represented  in  the  herbarium  by  a  single  specimen  collected  by  Dr.  L.  D.  Morse 

along  a  walk  in  San  Mateo,  California,  June,  1898. 
8/5.  BBOMXJS    HOBDEAOEUS    GLABRESOEKS    (Goss.)  n.  comb.     Bromtu 

mollis  glabrescem  Goes.  Fi.  Descr.  Par.  654.     1846. 
This  differs  from  the  species  in  having  the  spikelets  glabrous  or  only  scabroos 

throughout. 
Like  the  species  it  is  introduced  on  the  east  and  west  coasts. 

Specimens  Examined. — Delaivare:  Millsboro  (A.  Commons  132).    District  of  Columbia: 
N.  E.  Washington  (F.  Blanchard).     Calif omia:  Marin  County  (Dr.  E.  Palmer 

2033);  New  York  Falls  (G.  Hansen 
2080);  San  Francisco  (Bolander). 
Oregon:  Bonneville  (W.  M.  Canby 
26).  Washington:  Pullman  (A.  D.  E. 
Ehner  876);  no  locality  (E.  P.  Shel- 
don 8205  and  G.  RVasey). 
4.  BBOMXJS  ABVENSIS  L.  Sp.  PI. 
1:77.  1753.  Serrafalcus  arvenM 
Pari.  Fl.  Ital.  1:  393.  1848.  (Fig.  4.) 
A  tufted  annual  or  biennial,  somewhat 
geniculate  at  the  base.  Culm  nearly 
or  quite  glabrous,  about  3-6  dm. 
high.  Sheaths  densely  soft  pubescent; 
ligule  about  2  mm.  long,  lacerate; 
blades  linear,  pubescent  both  sides. 
Panicle  effuse,  broad,  apex  some- 
what drooping;  loioer  rays  mostly 
4r-S.  Spikelets  terete-acuminate  at 
first,  becoming  slightly  laterally 
compressed  when  old,  about  7-11- 
flowered,  1.5-2.5  cm.  long,  3-4  mm. 
broad,  smooth  or  minutely  scabroos 
throughout;  empty  glumes  broad; 
the  lower  subacute  3-5-nerved,  4-5 
mm.  long;  the  upper  about  7-nerved, 
obtuse,  5-6  mm.  long;  flowering 
glume  7-8  mm.  long,  broad,  obtxtse 
ivith  the  broad  hyaline  margin  project- 
ing slightly  into  an  obtuse  angle  jusl 
above  the  middle;  apex  hyaline, 
emarginate;  awn  inserted  below  the 
apex,  7-10  mm.  long,  straight  or 
slightly  twisted  when  old;  palea  shorter 
than  its  glume. 
FIG.  A.^BT<mus  arvensui:  o,  empty  glumes;  6.  ^  ^^^  Europe, 
part  of  a  spikelet  with  the  lower  florets  open  show-     , '^/     ,        j   •   ^     ^i.  .       •  # 

ingthepale®.  Introduced  into  this  country  m  a  few 

localities.  Dr.  Beal,  in  "Grasses  of 
North  America,'*  reports  it  from  New  Jersey  and  Michigan.  The  only  Ameri- 
can specimens  we  have  seen  are  the  following:  Missouri:  Sheffield,  common 
along  railroads  (B.  F.  Bush  577  and  588). 
This  can  scarcely  be  satisfactorily  separated  from  B,  patvlus  M  &  K.,  which  see 
for  the  points  of  di^erence  usually  noted.  It  is  also  close  to  B.  racemosus 
commutatus. 
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5.  BB0HX7S  PATULUS  M.  A  K.  in  Roehl.  Deutsch.  Fl.  1:684.     1823.    Serror 

falcwt patulus  Pari.  Fl.  Ital.  1:  394.  1848.  (Fig.  6.) 
An  annual  or  biennial  with  culms  smooth,  erect,  or  somewhat  geniculate  at  the  base, 
about  4-6  dm.  high.  Sheaths  softly  pubescent;  ligule  2-3  mm.  long,  subtrun- 
cate,  laciniate-dentate;  blades  linear-lanceolate,  pubescent  throughout  Pan- 
icle 12-20  cm.  long,  very  broadly  pyramidal,  diffuse,  somewhat  drooping;  law^ 
branches  S-S,  slender,  smooth;  spikelets  on  slender  pedicels,  drooping,  lanceo- 
late to  ovoid-lanceolate,  terete  at  first,  2-2.5  cm.  long,  5-6  mm.  broad,  becom- 
ing somewhat  laterally  compressed  at  maturity,  smooth  throughout;  empty 
glumes  rather  broad,  the 
lower    narrower,     acute, 

3-nerved,  4-6  mm.  long;  the 
upper  obtuse,  S-nervedj  6-8 

mm,  long;  flowering  glume 

9-nerved,  the  marginal  ones 

fabit,  7-9  mm.  long,  broad, 

obtuse,  with  a  hyaline  mar- 
gin obtusely  angled  above  the 

middle  and    an  emarginaie 

apex;  awn  8-10  mm.  long, 

stout,  9omewhat  twisted  and 

strongly  divarioaie  al  maturity  y 

inserted   below  the  apex; 

palea  conspicuously  shorter 

than  its  glume. 
Type  from  Austria. 
Introduced  in  this  country  in  a 

few  places. 
Spbcimens  examined.  —  Massa- 
chusetts: waste  ground,  Bos- 
ton (C.  W.  Swan).     South 

Dakota:    Brookings  (T.  A. 

Williams).     Colorado:  Fort 

Collins  (L.  H.  Pammel). 
A  species  intermediate  between 

B.  arvensis&nd  B.  squarrosus. 

From  the  former  it  is  dis- 
tinguished by  its  somewhat 

larger,    more    compressed 

spikelets,     rather    stouter 

awn,  strongly  divergent  at 

maturity,  and  earlier  flower- 

inft  period.     From  the  lat-      ^     ,     „  .  ,  .    ^        . 

^.f .     ,.  ^.        .  ,     J,  ,      .X         ^^'  ^'—Bromus  paiulut :  a,  empty  glumes;  b,  flowering 
ter  It  IS  distmguished  by  its  glume. 

narrower   spikelets,   larger 

panicle,  and  less  conspicuous  angle  at  the  margin  of  the  flowering  glume.     Per- 
haps but  a  variety  of  B.  arvensis. 

6.  BSOMUS  SaUABROSUS  L.  8p.  PL  1:  76.     1753.     Serrafalcus  squarrosus  Bab. 
Man.  Brit.  Bot.  375.    1843.     (Fig.  6.) 

A  more  or  less  tufted  annual,  2-4  dm.  high  with  a  short,  somewhat  nodding  panicle  and 
densely  soft  pilose  sheaths.  Culms  erect  or  slightly  geniculate  at  the  base,  smooth. 
Sheaths  densely  retrorsely  pilose-pubescent;  ligule  about  1  mm.  long;  blades 
linear,  about  8-15  cm.  long,  3-5  mm.  wide,  softly  pubescent  on  both  sides.  Pan- 
icle usually  6-1^  cm.  long,  open,  branches  ascending  or  drooping,  frequently  flex- 
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nous.  Spikeleta  oblong  to  oblong  ovoid,  turgid,  6-12-flowered,  15-20  mm.  long; 
empty  glumes  broad,  obtuse,  glabrous,  the  lower  3-  or  indistinctly  5-nerved, 
j-}  the  length  of  the  upper,  the  upper  7-9-nerved,  6-8  mm.  long;  flowering  glume 
very  broadj  7-9-iierved,  obtuse,  with  a  broad  scarious  margin  somewhat  obtusely 
angled  above  the  middle,  glabrous  or  minutely  scabrous,  apex  minutely  notched; 
awn  rather  stout,  attached  below  the  apex,  about  the  length  of  the  glume,  somewhat 
twisted  and  divergent,  especially  at  maturity;  palea  a  little  shorter  than  its  glume. 
Adventive  from  Europe.     Has  been  found  in  waste  places  on  the  eastern  coast  sec. 

Britton  and  Brown,  ''Illustrated  Flora.'' 
Type  in  Linnaeus' s  herbarium. 

Specimens  examined:  A  single  specimen  in  the  National  Herbarium  collected  at 
Lansingburg,  New  York,  by  Dr.  E.  C.  Howe  in  1886,  has  been  referred  to  this  spe- 
cies, though  it  is  not 
typical  but  approaches 
very  closely  B.  secalinus 
and  arvensis. 
7.  BBOMUS  BRIZiB- 
FOBMISFisch.&Mey. 
Ind.  Sem.  Hort.  Petrop. 
3:30.  1837.  (Fig.  7.) 
An  erect  annual  with  rather 
slender  culms  and  large 
drooping,  brizaeform 
spikelets.  Culms  about 
3-6  dm.  high,  smooth  or 
slightly  pubescent  at  the 
nodes.  Sheaths  with  a 
soft,  short-pilose  pubes- 
cence, especially  the 
lower  ones;  ligule  about 
2  mm.  long,  somewhat 
laciniate;  blades  linear, 
usually  pubescent  on 
both  sides.  Panicle  5-25 
cm.  long,  lax,  secund, 
mostly  nodding.  Spiie- 
lets  about  16S5  mm, 
broad,  oblong-ovoid,  kU- 
erally  much  compressed; 
empty  glumes  broad,  ob- 
tuse, smooth  or  minutely 
scabrous,  frequently 
purplish,  lower  3-5- 
nerved,  about  one-half 
the  length  of  the  upper, 
Fio.  C.—ifrom«««fyMarro«iw.  a,  lower  portion  of  a  splkelet;  t.doreal  which   IS   broader,  5-9- 

view  of  a  flowering  glume.  nerved  and   6-8  mm. 

long;  flowering  glume 
about  1  cm.  long,  very  broad,  obtuse,  smooth  or  slightly  scabrous,  with  a  broad 
scarious  margin;  awn  none  or  sometimes  present,  especially  on  the  upper  flower- 
ing glumes,  terminal,  1-2  mm.  long;  palea  not  quite  equaling  the  glume,  sparsely 
pectinate-ciliate  on  the  keels. 
Introduced.  Most  frequently  met  with  on  the  west  coast. 
Type  locality  ' '  in  montibus  Talvisch. ' '     ( Caucausus  Region?) 
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Specimens  examined. — Maamchuuetts  (ex  herb.  W.  P.  Alcott  in  1880).  New  York: 
Ithaca  (W.  R.  Dudley  in  1884).  Delaware:  Wilmmgton  (A.  Commons  339  in 
1898).  Montana:  (F.  Lamson-Scribner  97  in  1883).  Idaho:  Lewiston  (A.  A.  & 
E.  G.  Heller  3203  in  1896;  L.  F.  Henderson  4635  in  1894);  Viola  (Sandberg, 
Heller  &  McDougal  482  in  1892);  Coeur  d*Alene  Mountains  (J.  B.  Leiberg  1006 
in  1895).  aah:  Echo  (P.  A.  Rydberg2353  in  1895) ;  Salt  Lake  City  (L.  H.  Pam- 
mel  197  in  1899).  Nevada:  Reno  (S.  M.  Tracy  194  in  1887).  Washington: 
Waitsburg  (R.  M.  Homer  563  in  1897) ;  Pullman  ( A.  D.  E.  Elmer  371  m  1896;  876 
in  1897) ;  Wawawai  (C.  V.  Piper  1739  in  1894) .  Oregon:  Prinevdlle  (J.  B.  Leiberg 
308  m  1894).     California:  Near  Mount  Shasta  (Dr.  E.  Palmer  2647  in  1892). 

8.  BBOMUS     SOOPABIUS     L. 

Cent  PI.  1:6.  1755.  Serrafal- 
cus  scoparius  Pari.  Fl.  Pal.  1 :  174. 
1845.     (Fig.  8.) 

An   annual    with    rather    slender, 

smooth,    nearly    erect    culms 

about  2-3  dm.  high.    Sheaths 

sparsely  pilose  or  nearly  smooth ; 

ligule  about  1  mm.  long,  lacini- 

ate-dentate;  blades  linear,  6-12 

cm.  long,  mostly  pilose  above 

and  smooth  beneath.    Panicle 

dense,  oblong  or  ovaUy  obtuse,  erect, 

S-6    cm.    long,   IS  cm.   broad; 

branches  very  short.    Spikelets 

very  short-pedicellate,  oblong- 
lanceolate,  5-11-flowered,  10-18 

mm.  long;  empty  glumes  gla- 
brous or  slightly  scabrous  on  the 

nerves,   the  lower  acute,   1-3- 

nerved,  4-5  mm.  long,  the  upper 

3-nerved,    broader,    5-6    mm. 

long;  flowering  glume  7-8  mm. 

long,    5-nerved,   varying  from 

typically  smooth  to  sometimes 

scabrouH  -  pubescent,   bidentate 

at  the  membranous  apex;  aim 

twisted,  divaricaie,  7-8  mm.  long 

inserted  1.6-fS  mm.  below  the  apex; 

palea  about  1  mm.  shorter  than 

its  glume  with  the    keels  re- 
motely ciliate-pectinate.  yiq.  7.— BromtM  brizs^ormU :  a,  a  splkelet;  b,  empty 
Type  from  Spain.  glumes;  c,  flowering  glume;  d,  palea. 

Indigenous  in  the  Mediterranean  region  of  Europe  and  Africa,  adventive  in  Cali- 
fornia. 
We  have  only  one  specimen  in  the  herbarium,  collected  by  J.  W.  Congdon,  at  Mari- 
posa, California. 

U.     NEOBROMUS  n.  subgen. 

Flowering  glumes  lanceolate,  deeply  bifid:  aim  twisted  and  bent  below  the  middle. 
The  following  species  is  the  type  of  this  subgenus: 

9.  BSOHUS  TBINII  Desv.  in  Gay  Fl.  Chil.  6:  441.     1853.     Triselum  hirlum  Trin. 
10:  300.     1835.    NotB.  hirtus  Lichtst.    1817.    Trisetum  barbaium  Steud. 
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Syn.  PI.  Gram.  229.     1854.     Bromus  barbatoides  Real,  Grass.  N.  A.  2:  614.    1896. 
Avena  symphicarpi  Trin. mss.  (p.  p. )  sec  Desvaux  I.e..     (Fij?.  9. ) 

An  erect  wespitose  annual,  usually  branching  below,  mostly  3-6  dm.  high.  Culm 
smooth  or  pubescent  at  the  nodes.  Sheath  usually  pilose-pubescent,  sometimes 
nearly  smooth;  ligule  rounded  orsubtruncate,  dentate,  about  1  mm.  long;  bbuies 
linear  to  linear-lanceolate,  6-15  cm.  long,  3-5  ram.  wide,  mostly  pilose-pubescent 
throughout,  sometimes  nearly  smooth.  Panicle  usually  narrow  and  somewhat 
crowded,  suberect,  &-20  cm.  long;  branches  rather  numerous,  slender,  ascending 
or  diverging  in  fruit.     Spikelets  narrow,  lanceolate  at  first,  becoming  spread  and 

oblong  lanceolate  in  flower  and 
fruit,  mostly  5-7 -flowered f  1.5-2  cm. 
long;  empty  glumes  lanceolate,- 
acuminate,  or  with  a  subulate  pro- 
longation, smooth,  the  lower  1- 
nerved,  rarely  3-nerved,  8-11  mm. 
long,  the  upper  broader,  3-nen^ed, 
rarely  5-nerved,  13-16  mm.  long; 
flowering  glume  eoaraely  and  mlt- 
sparsely  pubescenly  5-nerved,  12-15 
mm.  long,  acuminate^  viih  two  nar- 
row teeth  :i-S  mm.  long;  the  pubet*- 
cence  on  the  callus  is  usually 
slightly  denser  and  longer  than  on 
the  gliune;  awn  16-iiO  mm.  long, 
twisted  below f  bent  below  the  middU 
and  strongly  divaricate  when  old. 
Type  from  Chile. 

General  distribution:  California  to  Colo- 
rado and  south  to  Chile. 
Specimens  examined.— r7<T7/.-  Sitgreaves 
Pass,  Camp  60  (Ives  Expedition). 
Nevada:  Near  Horse  Spring  (M.  E. 
Jones  5069f);  valley  of  Viipn 
River,  Lincoln  County  (Coville  & 
Funston  1907).  California:  La* 
Angeles  (S.  M.  Tracy  163;  Kellogg 
&  Harford  1087,  1094);  near  ?»«- 
dena  (O.D.Allen,  April  12,  1885); 
Panamint  Mountains,  Inyo  County 
(Coville  &  Funston  506);  near  San 
Francisco  (Bolander  6128). 
This  plant  is  apparently  related  to  B, 
FiQ.  S.-nrov,ns  scoparius :  a,  empty  glumes;  b,  portion  ^coparim  and  B.   tectorum,  though 

of  a  spikelet.  showing  flowering  glumes.  differing  in  some  respet^ts  from  all 

species  of  Bromiis  and  showing 
close  relationship  with  Triseium  and  Avena,  to  both  of  which  genera  forms  of  it 
have  l)een  referred.  It  api)earH  to  us,  however,  nearest  to  Bromus  by  reason  of 
its  rather  large  numerous  flowered  spikelets,  nearly  closed  sheath,  and  plicate 
grain  adhering  to  the  palea. 

9a.  BBOMUS  TBINII  PALLIDIFIiOBUS  Desv.  in  Gay  Fl.  Chil.  6:  441.  1853. 
Bromus  barbatoides  sulcatus  Beal,  Grass.  N.  A.  2:  615.  1896.  Trisetum  barbaium 
major  Vaa.  in  herb.  au<l  Beal  1.  c. 
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A  more  robust  and  lai^r  plant,  6-12  dm.  high,  with  a  much  elongated  panicle 
meetly  2-4  dm.  long;  with  branches  mostly  6-12  at  the  lower  whorls,  weak  and 

spreading;  leaves  broadly  linear  lanceolate,  smooth  or  somewhat  sparsely  pilose- 
pubescent,  as  are  also  the  sheaths. 
Type  from  the  Andes  of  southern  Chile. 
General  distribution:  Southern  California  to  southern  Chile. 
Specimens  examined. — Califomuu  Near  Pasadena  (O.  D.  Allen  in   1885);   Chollos 

Valley,  San  Die^o  (C.  R.  Orcutt  1064);  San  Diego  (D.  Cleveland  in  1882);  San 

Nicholas  Island  (Blanche  Trask  16). 
9(S,    BBOMUS    TBINII    EX- 

CEIiSUS  n.  var. 
A  stout  perennial  (?)  5-7  dm.  high. 

Leaves  and  sheaths  short 

pilose -pubescent.      Panicle 

rather   narrow,  nearly  erect 

1.5-2  dm.  long;  branches  nu- 
merous,  ascending,   2-8  cm. 

long.    Spikelets  oblong-lanceo- 

late^  carinaiCj  2-2.5  cm.  long, 

5-6  mm.  wide;  empty  glumes 

lanceolate-acuminate,  smooth, 

the  lower  3-nerved,  13-15  mm. 

long;    flowering  glume  7- 

iiened,  10-12  mm. long,  sparse- 
ly pila**e-pubescent,  bidentate 

at  the  acute  apex;  teeth  1-2 

mm.   long;    avm   10-12    mm. 

long,  somewhat  twisted  at  the 

base,  and  divaricate. 
Type  No.  522,  collected  by  Coville 

&  Funston  in  the  Panamint 

Mountains,  Inyo  County,  Cali- 
fornia; altitude  1,700  in. 
This  plant,  which  is  the  only  one 

of  this  form  seen,  is  somewhat 

anomalous  and  may  prove  to 

be  a  good  species.   The  spike- 

leta  and  glumes  are  conspicu- 
ously  wider  than  in  the 

species,    the    florets    more 

crowded,  and  the  awn  shorter. 

III.   STENOBROMUS  Griseb.      „      ,     „  ,^  ,.  ,      ,.         .        ..       , 

Fig.  9. — Bromtis  irinit:  a,  empty  glumes;  b,  portion  of  a 

Annual  or  biennial  plants,  mth  splkelet  showing  flowering  glumes. 

mostly  narrow  spikelets  and  glumes  and  rather  long  awns.     Chiefly  natives  of  the  Mediterra- 

nea  n  region  of  Europe  and  Africa .     Introduced  in  th  is  country. 

lO.  BROMUS  MADBITENSIS  L.  Cent.  PI.  1  :  5.  1755.  (Fig.  10.) 
A  tufted  annual,  with  an  erect,  rather  dense  panicle.  Culm  3-7  dm.  high,  erect  or 
somewhat  geniculate  at  the  base,  smooth.  Sheaths  smooth  or  the  lower  slightly 
pubescent;  ligule  about  2  mm.  long,  subtruncate  and  lacerate;  blades  linear, 
puberulent  or  nearly  smooth,  5-15  cm.  long,  2-4  mm.  wide.  Panicle  erect,  5-12 
cm,  long,  oblong-ovoid  in  outline,  lower  branches  2-4, 1-3  cm.  long,  unequal,  some- 
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what  spreading  in  flower,  slender  and  somewhat  swollen  at  the  base  of  th« 
spikelets.  Spikelets  3-4  cm.  long  exclnsiye  of  awns,  nearly  smooth  to  scabrous- 
puberulent,  7-11  flowered;  empty  glumes  lanceolate,  acuminate,  the  lower 
1-nerved,  9-12  mm.  long,  the  upper  3-nerved,  13-16  mm.  long;  flowering  glume 
linear-lanceolate,  15-18  mm.  long^  usually  glabrous  or  merely  scabrous,  somewhat 
curved  outward  when  old,  distinctly  3  or  faintly  5-7-nerved,  with  two  acute 
-  hyaline  teeth,  2-3  mm.  long,  and  a  rcUher  stoxU,  tapering^  rough,  somewhat  ciirved 
avm  about  16-22  mm.  long;  palea  reaching  about  to  the  point  of  the  insertion  of 
the  awn,  pectinate-ciliate  on  the  keels. 
A  species  intr(jduce<l    from   Europe    rather  widely  distributed  in  Califomia  and 

reported  from  Michigan  by 
Beal  in  ''Grasses  of  North 
America." 
Specimens  examined. — Califomia: 
San  Jose  (H.  A.  Brainard); 
near  Antioch  (J.  Burtt  Davy 
111) ;  Ft.  Tejon  (S.  B.  Parish 
1994) ;  New  York  Falls,  Ama- 
dor County  (Geo.  Hansen 
2123). 
11.  BBOMUS  MAXIMUS 
Desf.  Fl.  Atl.  1:  95.  L  ^. 
1798.     (Fig.  11.) 

An  erect  or  ascending  annual,  2-4 
dm.  high,  with  a  smooth  culm. 
Sheaths  pilose-pubescent;  li- 
gule  3-4  mm.  long,  rounded 
above,  lacerate;  blades  flat, 
linear,  3-5  mm.  broad  and 
about  2-3  dm.  long,  pilose 
both  sides.  Panicle  erect, 
somewhat  secund  and  nar- 
row, open  in  flower,  closing 
more  or  less  afterwards,  5-10 
cm.  long,  lower  branches  2-3, 
about  1 .2  cm.  long,  bearing 
1-2  spikelets.  Spikelets  usur 
aUy  6-7 'flowered J  3.5-5  cm. 
long,  exclusive  of  the  awns, 
terete  or  somewhat  laterally 
compressed  at  maturity;  emp- 
ty glumes  smooth,  lanceolate, 
acuminate,   the  lower  15-20 

™.    ,«     «  ^  ..     .  ^    ,  ^  ^^^'  long,  strongly  1-nerved, 

Fig.  10. — Bromus  ntadrttensis :  a,  empty  glumes  and  two  .       k     r  +1* 

lower  florets;  6,  flowering  glume  with  part  of  the  awn.  mai^gm    hyaUne,   the    upper 

broader,  25-30  mm.  long, 
prominently  3-nerved;  flowering  glume  5-nerved,  25-30  mm.  long,  harshly  sca- 
brous to  scabrous-puberulent,  2-toothed  at  the  apex;  teeth  hyaline,  acute,  about 
3-4  mm.  long,  awn  douty  3.6-4-5  cm.  long,  very  rough,  tapering  toward  the  end, 
inserted  just  below  the  teeth;  palea  somewhat  shorter  than  its  glume;  rachiUa 
slender,  puberulent,  about  3  mm.  long. 
Type  from  northern  Africa 

Specimens  examined. — Califomia:  Stanford  University  (C.  Ritter  305);  (J.  B.  Davy 
in  1894). 
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There  are  several  names  antedating  the  above  which  are  regarded  by  some  European 
authorities  as  synonymous.     B.  rigidm  Roth,  Roem.  &  Ust.  Mag.  Bot.  10:  21. 
1790  is  one.     This  haa  been  adopted  by  Dr.  Beal  (Grass.  N.  A.  2:  611.  1896). 
A  carehil  study  of  the  original  description  of  this  species,  however,  leads  us  to 
believe  that  the  plant  shouW  at  least  be  separated  tu^  a  variety.     The  following 
quotations  from  Rothes  description  1.  c.  indicate  the  chief  points  of  difference: 
"Culmi  .  .  primus  erecti,  demum  procumbentes,  panicula  .  .  spiculis  .  .10  ad 
12  floribus  compositis;  corollse  valvula  exterior  .  .  hirsuta." 
The  most  important  difference  between  our  plants  as  well  as  the  European  speci- 
mens examined  and  the  above 
description  is  in  the  hirsute  flow- 
ering glume.     Mertens  and  Koch 
in  Roehl.  Deutach.  Fl.   1:  689. 
1823,  say  that  they  received  a 
specimen  from  Roth  himself  hav- 
ing smooth  spikelets,  thus  show- 
ing that  he  regarded  such  forms 
as  belonging  to  his  species.    Not- 
withstanding this  these  authors, 
1.  c,  p.  691,  regard  B.  maximun 
as  at  least  varietally  separate  from 
B.  rigidtuty  so  it  seems  to  us  best 
to  retain  for  the  present  for  our 
plant  Desfontaine's  name.     Bro- 
m\is  incrasgatus    Lam.    Enc.    1: 
468.  1783,  and  B.  rigeiui  L.  Mant. 
1 :  33. 1767,  are  also  doubtful  syn- 
onyms. 

11a.  BROMUS  MAXIMUS 
GUSSONI  Pari.  Fl.  Ital.  1: 
407.  1848.  Bromua  gussoni 
Pari.  Rar.  PI.  Sic.  2:  8. 
1840.  Bromus  sterilis  Guss. 
Fl.  Sic.  Prod.  Suppl.  1:  27. 
1832.     NotL.     1753. 

Differs  from  the  species  in  its 

larger  size,   4-7   dm.  tall, 

larger  and  more  lax  panicle, 

1-2  dm.  long,  with  the  upper 

part  somewhat  drooping. 
An  introduced  plant  occurring  in 

Arizona,     California,     and 

Washington. 

Specimens   examined. — Arizona:    Yio.U.—Brommmaximm:  a,  empty  glumes  with  a  floret; 
Near  Fort  Huachuca  (T.  E.  ^'  flowering  glume  with  portion  of  the  awn. 

Wilcox  172) ;  Huachuca  Mt. 

(J.  G.  Lemmon  and  wife  3107).  California:  Avalon,  Santa  Catalina  Island 
(Blanche  Trask  in  1898);  San  Francisco  (Bolander);  San  Jose  (H.  A.  Brainard, 
in  1806) ;  San  Diego  (C.  R.  Orcutt  1059) ;  Woodland  (J.  W.  Blankinship  39  and 
40) ;  Berkeley  County  (J.  W.  Blankinship  38) ;  Clear  Creek,  Butte  County  (H.  E. 
Brown  199) ;  Chico  (E.  Palmer  2034) ;  New  York  Falls,  Amador  County  (G.  Han- 
sen 598) ;  near  San  Bernardino  (J.  B.  Leiberg3323).  Washington:  Tacoma  (A.  B. 
Leckenby  in  1898) . 
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12.  BBOMUS  BTTBENS  L.  Cent.  PI.  1 :  5.     1755.     Fentum  nihenA  Pern.  Syn.  ?l.  1: 

94.  1805.  (Fig.  12.) 
A  rather  slender,  tufted  annual.  Culm  about  2-5  dm.  high,  erect  or  slightly  genic- 
ulate at  the  base,  puberulent  toward  the  top..  Sheaths  pubescent,  ligule  1-2 
mm.  long,  laciniate-dentate;  blades  3-15  cm.  long,  linear-lanceolate,  pubeecMit 
both  sides.  Panicle  erectj  compact^  ovoid,  usually  purplish^  about  4-7  cm.  long. 
Spikelets  mostly  7-11-flowered,  2-2.5  cm.  long;  empty  glumes  acuminate,  smooth 
to  scabrous,  pubescent,  the  lower  narrow,  1-nerved,  7-9  mm.  long,  the  upper 
broader,  3-nerved,  10-12  mm.  long;  flowering  glume  lS-16  mm.  long^  lanceolate 
acute,  5-nerved,  scabrous  to  appressed,  scabrous-pubescent,  somewhat  bent  out- 
Ward  when  mature,  apex  deeply  cleft  into  two  long-acuminate  hyaline  teeth  4-5  mm, 

long;  aum  straight,  18-21  mm.  long; 
palea  reaching  about  to  the  point 
of  insertion  of  the  awn,  longciliate- 
pectinate  on  the  keels. 
A  species  from  the  Mediterranean  re- 
gion of  Europe  introduced  on  the 
Pacific  coast  and  reported  by  Beal 
as  being  found  in  Kansas.  A  sin- 
gle specimen  has  been  seen  from 
the  Atlantic  coast  on  wool  waste 
near  Boston,  Mass. 
Spbctmens  EXAMINED. — California:  Vol- 
cano, Amador  County  (Greorge 
Hansen  2078);  nearSanta  Ana(A. 
Davidson  1973);  Santa  Catalina 
Island  (Blanche  Trask  12;  T.A. 
Brandegee);  Berkeley  (J.  W. 
Blankinship  36);  Capay  (J.  W. 
Blankinsh  ip  37) .  Oregon :  Gilliam 
County  (J.  B.Leiberg  163).  Massa- 
chusetts:  N.  Billerica(C.  W.Swan). 
This  species  is  closely  related  to  B. 
madritemisj  but  is  smaller  through- 
out and  has  a  more  compact  panicle. 
13.  BBOHUS  STEBUilS  L.  Sp.  PI. 
1:  77.  1753.  Schedonorus  sterUia 
Fr.  Summ.  Veg.  Scand.  1:  76. 
1846-49.  (Fig.  13.) 
An   annual   or   biennial  with  rather 

stout,  smooth,  erect  or  ascending 
Fio.  12.-BromuBrvbai»:  n  empty glume«;  6.  portion  ^^^        ^_^^  ^   ^j^  ^ 

of  a  splkelet  showing  flowering  glume  with  portion  of  .     ,  ~o    » 

the  awn,  also  the  palea.  geniculate  or  curved  at  the  base. 

Sheaths  mostly  pubescent;  ligule 
1-1.5  mm.  long,  laciniate;  blades  broadly  linear,  usually  pubescent  throughout 
Panicle  1-2  dm.  long,  broad,  lojc,  drooping;  lower  branches  2-6,  long  and  slender, 
rarely  bearing  more  than  one  spikelet.  Spikelets  drooping,  2.5-3.5  cm.  long,  6-10- 
flowered,  linear-elliptical  before  flowering,  becoming  oblong  and  enlarged  upward 
during  flowering,  and  finally  oblong-cuneiform  with  flattened  sides  and  subdis- 
tant  florets;  empty  glumes  lanceolate-subulate,  smooth  or  scabrous,  the  lower 
1-nerv'ed,  7-9  mm.  long,  the  upper  3-nerved,  11-13  mm.  long;  flowering  glume 
linear-lanceolate,  5-7 -nerved,  17-20  mm.  long,  scabrous  or  scabrous-pubez^^ent, 
deeply  bidentate;  teeth  hyaline,  subulate,  about  2  mm.  long;  awn  stotiX,  tapermgj 
very  rough,  2-3  cm.  long;  palea  considerably  shorter  than  its  glume. 
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A  species  introduced  from  southern  Europe,  quite  frequent  on  the  Atlantic  and 
Pacific  coasts. 

Specimens  examined. — MansachuseUs :  Boston  (C.  W.  Swan) .  New  York:  Taughannock 
(K.  M.  Wiegand;  F.  V.  Coville).  Pmmylvania:  Eaeton  (A.  P.  Garber;  T.  C. 
Porter);  Philadelphia  (C.E.Smith  40).  Delaware:  Wilmington  (A.  Commons 
17) .  nUtrict  of  Columbia:  North  Brookland  (T.  Holm) .  Ohio:  Painesville  (W.  C. 
Werner).  British  Columbia:  Vancouver  Island  (J.  Macoun  117).  W'ashington : 
Pullman  (C.  V.  Piper  2554) ;  Walla  Walla  (C.  L.  Shear  1616) . 

14.   BBOHUS  TECTOBUM    L.  Sp.  PI.  1:  77.     1753.     Schedanorus  iedorum  Fr. 
Summ.  Veg.  Scand.  1:  76. 
1846-49.     (Fig.  14.) 

A  tufted  annual  mostly  3-6  dm. 
high,  erect  or  somewhat  gen- 
iculate at  the  base.  Culm 
smooth,  rather  slender. 
Sheaths  pubescent;  ligule 
membranous,  2-3  mm.  long, 
much  torn;  blades  linear, 
narrow,  mostly  pubescent 
throughout.  Panicle  broody 
rather  dense^  secuud,  droop- 
ing ^  about  6-15  nil.  long^ 
branches  subcapillary.  Spike- 
lets  nodding,  linear  at  first, 
spreading  above  in  flower 
and  becoming  cuneiform, 
IS-^0  mm.  long;  empty 
glumes  acute,  scabrous  or 
pubescent,  the  lower  nar- 
row, 1-nerved,  4-6  mm. 
long,  the  upper  3-nerved, 
broader,  8-10  mm.  long; 
flowering  glume  lanceolate, 
acute,  scabrous-pubescent 
to  short  pilose-pubescent, 
5-nerved,  11-13  mm.  long 
with  two  narrow  hyaline 
teeth  at  the  apex  and  a 
tiraight  avm  about  13-16  mm. 
long;  palea  shorter  than  its 
glume. 

A  species    from   Europe  quite 

generally  distributed  in  this    y^^  u.-^Bromus  lUerUu, :  a,  Empty  glumes  and  a  floret;  b.dorsal 
country,  especially  in  waste  view  of  a  flowering  glume  with  portion  of  the  awn. 

places  about  cities. 

Specimens  examined. — Massachusetts:  Cambridge  (J.  W.  Blankinship;  A.  K.  Harrison 
28) ;  Essex  County  (W.  P.  Conant).  Rhode  Island:  Providence  (J.  F.  Collins). 
New  Jersey:  Weehauken  (Wm.  N.  Van  Sickle).  Pennsylvania:  Easton  (T.  C. 
Porter).  Delaware:  Wilmington  (A.  Commons  16).  District  of  Columbia:  Wash- 
ington (C.  L.  Pollard  426).  Virginia:  Alexandria  (T.  Holm).  Indiana:  Pine 
(L.  M.  Umbach).  Mississippi:  Stark ville  (S.  M.Tracy  1746).  Colorado:  Fort 
Collins  (E.  D.  Ball;  C.  S.  Crandall  526).  Utah:  Ogden  (T.  A.  Williams  2496); 
Provost  (M.  E.  Jones  5503) .  Washington:  (Sandberg  &  Leiberg  191) ;  Pasco 
(A.D.E.Ehnerl047). 

This  species  is  nearly  related  to  B.  sterilisj  but  is  much  smaller  in  every  way  and 
hafi  a  denser  panicle. 
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IV.  ZERNA  Panz.  emend. 

Nearly  all  ncdive  short-lived  perenniah^  unth  but  few  exceptions^  having  a  ipeak  drooping 
panicle  and  more  or  less  pubescent  flowering  glumes^  frequently  with  the  pubescence  unevenly 
distributed. 

A.  Panicle  lajr  and  drooping. 

16.  BBOMXJS  BAMOSTTS  Huds.  FI.  Angl.  ed.  1.  40.     1762.     Bromw^  asper  Mun. 
Prod.  Stirp.  Gott.  42.     1 770.     ( Fig.  15. ) 

A  rather  stout,  erect,  loosely  cse8pit«»e 
perennial  with  a  rather  long,  looee, 
nodding  panicle.  Culms  about 
10-15  dm.  high,  smooth  or  slightly 
rough  pubescent  just  below  the 
nodes,  rather  slender.  Sheaths 
shorter  than  the  intemodes,  clothed 
with  abundanty  rather  stiff  subretrone 
hairs;  ligule  about  2  mm.  long^  \m- 
niate;  blades  broadly  linear,  about 
2-3  dm.  long  and  8-12  mm.  wide, 
Hparsely  pilose  on  the  nenes  be- 
neath, harshly  scabrous  or  sub- 
pilose  above.  Panicle  2-3  dm. 
long,  open,  loose,  the  branches  dis- 
tant, usually  drooping.  Spikelets 
about  6-10-flowered,  narrow,  f-^ 
cm.  long;  empty  glumes  narrow, 
scabrous  on  the  nerves,  lower 
l-ner\ed,  a  little  more  than  one- 
half  the  length  of  the  upper,  upper 
3-nerved,  acute  or  mucronate,  9-11 
mm.  long;  flowering  glume  1^-15 
mm.  Imig,  acute,  tw^o- toothed  at  the 
apex,  scarious  margined,  distinctly 
3-nerved,  scabrous  on  the  nenx$f 
shortly  hispid  from  the  outer 
nerves  to  the  mai^gin  and  on  the 
lower  portion  of  the  keel;  awn 
slender,  straight,  7-9  mm.  Img; 
palea  a  little  more  than  three-fmtrih 
the  length  of  its  glume^  ciliate-pecti- 
nate  on  the  keels. 
A  species  introduced  from  Europe.  It 
Fig.  14.— 7JromM» /(dw«w;  «,  Empty  glumes;  6,  |»or-  is    said    in    Britton    and    Br0VTl*8 

tion  of  a  spikeletsho^ving  flowering  glumes  and  portion  *' Illustrated  Flora"   to  be  distrib- 

of  the  awns.  ^^^  j^^^^  ^^^  Brunswick  to  Michi- 

gan and  Kentucky.  We  have  no  American  si>ecimens  in  the  National  Herbarium, 
and  have  drawn  the  above  description  from  European  material.  Dr.  H.  Trimen 
( Journ.  Bot.  8 :  376.  1870)  has  been  followed  in  adopting  Hudson's  name  for  this 
plant,  which  does  not  seem  to  have  been  different  from  Murray's.  (Cf..  Dr. 
Trimen  1.  c.  for  further  synonymy.) 
This  species  is  very  closely  related  to  B.  cUiatus  and  has  possibly  been  confused  with 
it.  It  is  usually  distinguished  by  it^  rougher  pilose-hispid  sheaths  and  longer 
flowering  glume  and  aw^n.     The  panicle  is  usually  looser  and  with  fewer  spikelets. 


Digitized  by 


Google 


31 


16.  BBOHUS  CHilATTJS  L.  Sp.  PL  1:  76.    1753.    Bromust  canadenm  Mx.  Fl.  Bor. 
Am.  1:  65.     1803.     (Fig.  16.) 

A  tall,  rather  slender,  leafy  perennial  with  a  broad,  lax,  drooping  panicle.    Culms 

erect,  smooth  or  slightly  pubescent  at  the  dark  nodes,  about  7-12  dm.  high. 

Sheaths  retrorsely  short-pilose  or  nearly  smooth,  coarsely  striate;  ligule  very 

shorty  rarely  exceeding  1  mm.;  blades  rather  broadly  linear-lanceolate ^  weak,  about 

2.5-3.5  dm.  long  and  1  cm.  broad,  typically  sparsely  pilose  on  Mh  sideSy  but 

sometimes  almfjst  smooth.     Panicle  very  broadly  pyramidal,  alx)ut  1.5-2.5  dm. 

long;  lower  branches  2-4  long,  slender,  fiexuous,  drooping.     Spikelets  narrow, 

5-9-flowered,  15-22  mm.  long  on 

slender,  flexuous  pedicels;  empty 

glumes  narrow,  smooth;  the  lower 

1-nerved,  acute,  5-8  mm.  long;  the 

upper  broader,  obtuse,  8-11  mm. 

long,  3-nerved;  flowering  glumes 

narrow,  oblong- lanceolate,  obtuse 

and  slightly  bifid  at  the  apex,  dis- 
tinctly 3  or  faintly  5-7-nerved, 

cUiate-pubescerU  on  each  side  from 

the  ovtter  nerve  to  the  margin  for 

abont  three-fourths  the  length,  10-12 

mm.  long;  awn  slender,  straight, 

3-5    mm.    long;    palea    narrow, 

nearly  equaling  the  glume;  ra- 

chilla  slender,  thinly  pubescent. 
General  distribution:  Newfoundland 

to  New  York,  west  to  Manitoba 

and  Minnesota. 
Type  grown  at  Upsala,  Sweden,  from 

seed  sent  from  Canada  by  Kalm. 
Specimens  examined.—  Newfoundland: 

Shoal  Point  (A.  Waghorne  49); 

Chimney  Cove  (A. Waghorne 48); 

Exploits   River    (Robinson    and 

Schrenk  in  1894).     Northwest  Ter- 
ritory: Severn  River  (J.  M.  Ma- 

coun  in  1886).     Manitoba:  Bran- 
don (J.  M.  Macoun  13042).   Maine: 

East  Auburn  (E.  D.  Merrill  18, 

24,   33,  34);  ex  herb.  M.  S.  C. 

(Jackman  6);  Van  Buren  (M.  L. 

Femald  195);  Cape  Elizabeth  (E. 

E.  Gayle  873).     New  Hampshire: 

Jaffrey   (B.    L.    Robinson  3:36). 

VermoffU:  Manchester  (M.  A.  Day 

214, 21 7 ) .    Massachusetts :  Ipswich 

(Oakes).     New  York:  McKenzie  Pond    (C.   H.  Peck  9);   South   Branch  (F. 

Tweedy  in  1879);  (W.  R.  Dudley  in  1884);  Lebanon  Springs  (A.  K.  Harrison 

44);  Oriskany  (Geo.  Vasey  in  1841).     Michigan:  Keweenaw  Point  (F.  E.  Wood 

3515);  Rochester  (O.  A.  Farwell  536a— a  small  form).     Wisconsin:  Tomahawk 

(L.  S.  Cheney  2198).     Minnesota:  (F.  F.  Wood  1889). 
Linnaeus' s  good  description  of  this  species  leaves  little  chance  for  doubt  as  to  the 

identity  of  the  plant.     According  to  Dr.  Gray,  Bromus  kalmii  in  Linnaeus's  her- 


Fio.  Ib.^Bromus  ramcmu:    a.  Empty  glumes; 
b,  the  florets. 
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barium  is  labelled  B.  ciliatttSy  and  this  fact  led  to  some  confusion  by  Muhlenberg 
and  Torrey.  Our  plant  is  very  closely  related  to  B.  ramo»ii8.  In  the  Black  HilLs, 
Manitoba,  and  Northwest  Territory  it  passes  by  various  intermediate  forms 
through  B.  richardaani  paUidus  into  B.  richardsoni.  It  is  also  connected  by  vari- 
ous gradations  with  B.  purganSy  so  that  like  nearly  all  of  our  species  it  can  only 
be  separated  arbitrarily. 
16a.  BBOMUS  OILIATTJS  UEVIGLX7MIS  Scribn.  in  herb.  n.  var. 
This  differs  from  the  species  chiefly  in  having  the  flowering  glumes  entirely  smooth 
or  with  a  very  slight  amount  of  pubescence  on  the  margin  at  the  base.  The 
type  specimen  has  a  somewhat  narrower  and  less  drooping  panicle  than  the 

species,  but  other  plant*'  re- 
ferred to  below  have  about  the 
typical  B.  cUicUus  panicle. 
Type  collected  by  W.  Herriott, 
Gait,  Ontario,  Canada,  July, 
1898. 
Specimens  examined.  —  Mcdne : 
Dead  River  (Femald  &  Strong 
488) .  North  Carolina :  Magnetic 
City  (A.  G.  Weatherby  197  and 
140);  Swain  Coimty  (Beardslee 
&  Kofoid  9). 
17.  BBOMUS  BIOHABDSOKI 
Link,  Hort.  Berol.  2:  281. 
1833.  Bromu8  purgam  longi- 
spicata  Hook.  Fl.  Bor.  Am.  2: 
262.  1840.  BroTtitui  ciliaiuf 
8cario8U8  Scribn.  U.  8.  Dept. 
Agr.  Div.  Agros.  Bui.  13:  46. 
1898.  (Fig.  17.) 
An  erect,  robust,  tufted,  short-lived 
perennial,  about  6-1 3  dm.  high. 
Culm  smooth.  Sheaths  typic- 
ally smooth  below  and  pilose 
at  the  throat,  sometimes  scant- 
ily pilose  throughout;  ligule 
truncate,  lacerate,  1-2  mm. 
long;  blades  linear-lanceolate, 
15-25  cm.  long  and  about  5-12 
mm.  broad,  mostly  scabrous 
ahoveandglahrousheneath.  Pan- 
FiG.  \^.-Bromm  cUiatus:  a,  empty  glumes;  b,  dorsal  view  j^,^  usually  large,  effuse,  and 

of  a  flowering  glume;  c,  palea.  ,  .         "i.      ^^^  «-         i 

drooping,  about  15-2o  cm.  long. 

Spikelets  drooping  terete-acuminate  at  first,  becoming  oblong-lanceolate  and 
laterally  compressed,  mostly  2-3  cm.  long,  6-11-flowered;  empty  glumes  .*?mooth, 
the  lower  acuminate;  1-nerved  or  rarely  with  two  faint  lateral  nerves,  S~10  mm, 
long;  the  upper  3-  or  rarely  5-nerved,  9-12  mm.  long,  obtuse,  or  inequilateral 
and  mucronate;  flowering  glume  obtuse,  emarginate,  7-nerved,  12-15  mm.  long, 
oppressed  cUiate-pubescent  from  the  second  nerve  to  the  margin  and  nearly  to  the  apej:, 
also  across  the  back  at  the  base;  awn  straight  3-5  mm.  long;  palea  slightly  shorter 
than  its  glume. 
Type  in  the  collection  of  the  Royal  Botanical  Museum,  Berlin,  grown  from  seed  sent 
by  Dr.  Richardson  from  w^estem  North  America. 
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General  distribution:  Arizona  and  New  Mexico,  north  in  the  mountains  to  British 
America. 
Specimens  Examined. — Arizona:  Chiricahua  Mountains  ( J.  W.  Toumey31);  Tuc- 
son (J.  W.  Tourney  752);  San  Francisco  Mountains  (J.  G.  Lemmon  3194);  Rin- 
con   Mountains  (G.  C.    Nealley  88).      New  MeAco:   (Dr.    G.    Vasey);    White 
Mountains  (E.  O.  Wooton  332).     Vtah:  Provo  (S.  M.  Tracy  4(H);   Aquarius 
Plateau  (L.  F.  Ward  431);  Mount  Ellen  (M.  E.  Jones  5684  bf);  Alta  (M.E. 
Jones  1132).     Colorado:  Georgetown  (P.  A.  Rydberg  2381 ;  C.  L.  Shear  610, 624J; 
S.M.Tracy  457);  Marshall  Pass  (F.  E.  Clements  216;  C.  L.  Shear  918);  Breoken- 
ridge    (C.  L.  Shear    1078); 
Sheep  Iloni  Divide  (Shear 
&  Bessey  1541,  1539,  1548); 
Grand  Lake  (Shear  &  Bes- 
sey    1522);     Durango     (F. 
Tweedy  389);  Ouray  (C.  L. 
Shear    1153);   Buffalo  Pass 
(Shear  &  Bessey  1433);  Red 
Mountain  (C.  L.  Shear  1204) ; 
West  Mancos  (Tracy,  Earle 
&  Baker  332);  Dix  (Tracy, 
Earie  &  Baker  4298) ;  Upper 
La   Plata   (Tracy,    Earle  & 
Baker    987,    4303);    Silver 
Plume  ( P.  A.  Rydberg  2466; 
(\  L.  Shear  679,711 ) ;  Buck- 
eye canyon  (G.  H.  French) ; 
Glenwooii  Springs  (Shear  <fe 
Bessey  1301);  Robinson  (C. 
L.  Shear  1050);    Red   Cliff 
(Shear  &  Bessey  1281, 1284; 
Patterson  30);  Florissant  (T. 
A.    Williams   2207);    Pikes 
Peak  (T.  A.Williams  2222, 
2173;     Crandall    &    Cowen 
542);  Manitou  (C.  L.  Shear 
761);  Cameron  Pass  (C.  S. 
Crandall      116);       McCoy  h 
( Shear  &  Bessey  1334 ) ;  Vifla 
Grove   (C.  L.    Shear  877). 
Wyoming:  Welcome  (T.  A. 
Williams   2668,  2673a);  La 
Plata    Mines    (E.     Nelson 

5087);  Sheep  Mountain  (T. 

\     WW           0'ifir\     n  ¥iQ.  17.— Bromug  richanUoni:  a,  empty  glumvswiih  iwo 

A.  VMIIiams  ZJOo);    Oooper  florets;  6,  dorsal  view  of  a  flowering  glume. 

Hill  (A.  Nelson  4407);  Bat- 
tle Lake  (A.  Nelson  4022);  Cement  Creek,  Big  Horn  (^o.  (F.  Twee^ly  67). 
Yellowstone  Xaiional  Park:  Near  Mammoth  Hot  Springs  ( F.  H.  Burgelhaus). 
Montana:  Belt  Mountains  (F.  L.  Scribner  411);  Hound  Creek  (F.  L.  Scrib- 
ner  14). 
Through  the  kindness  of  Dr.  I.  Urban  we  have  been  able  to  examine  a  part  of  the 
type  of  this  species  which  hag  not  heretofore  been  recognized  by  American 
botanists  so  far  as  we  know.  This  species  includes  the  great  bulk  of  the  mate- 
rial from  the  Rocky  Mountains  hitherto  referred  to  B.  ciliatusy  into  which  it 
20796— No.  23 3 
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paisses  in  British  America.  It  is  distinguished  in  general  from  B.  cUialus  by  its 
denser  panicle,  usually  smooth  leaves  and  sheaths  and  broader,  more  obtuse 
flowering  glume,  with  more  pubescence.  Forms  also  occur  connecting  it  with 
B.  porteri.  An  examination  of  a  spikelet  from  Hooker's  type  of  B.  purgans 
longispicala  1.  c.  collected  by  Drummond  in  the  Rocky  Mountains  shows  it  to  be 
the  same  as  B.  richardsoni. 

17cr.  BBOMUS  BICHABDSONI  PALLrDXJS  (Hook.)  n.  comb.  Brornu*  pur- 
(jans  paUidus  Hook.  Fl.  Bor.  Am.  2  :  252.     1840. 

ThiH  in  its  typical  form  is  distinguished  from  the  species  by  the  sUky-vUUmn  margin  of 
the  flowering  glumCy  pale  green,  narrower  spikelets,  and  smaller,  denser  panicle. 
The  leaves  are  also  usually  less  numerous  and  narrower. 

T>'pe  in  the  herbarium  of  the  Royal  Gardens,  Kew,  England,  collected  by  Drummond 
in  the  Rocky  Mountains. 

General  distribution:  Western  Nebraska,  Colorado,  and  Nevada  north  to  the  Arctic 
coast. 

Specimens  Examined. — Nebraska:  near  Mullen  (P.  A.  Rydbeiig  1404).  Colorado: 
Grand  Lake  (Shear  &  Bessey  1525);  Villa  Grove  (C.  L.  Shear  879);  Gunnison 
(S.  M.  Tracy  442).  Nevada:  E.  Humboldt  Mount  (Watson  1328).  Oregon:  Fort 
Klamath  (J.  B.  Leibei^?  670);  Wallowa  (C.  L.  Shear  1819);  (W.  C.  Cusick  1289); 
Powder  River  Mountains  (C.  V.  Piper  2528).  Washington:  Loomiston  (A.  D.  E. 
Elmer  559).  Idaho:  Beaver  Canyon  (P.  A.  Rydberg  2329).  Montana:  East 
Gallatin  Swamp  (P.  A.  Rydberg  3170);  Manhattan  (C.  L.  Shear  431);  Madison 
River  (P.  A.  Rydberg  2275);  Spanish  Basin  (P.  A.  Rydberg  3114);  Sheep  Creek 
(P.  A.  Rydberg  3304);  Columbia  Falls  (R.  S.  Williams  605).  Yellotrstone  National 
Park:  Slough  Creek  (F.  Tweedy  589).  Wyoming:  Ten  Sleep  (T.  A.  Williantf 
2832).  South  Dakota:  Sylvan  Lake  (David  Griffiths  721);  Rochford  (P.  A.  Ryd- 
berg  1166).  SaskalcheuHin:  (J.  Macoim  79);  Prairie  Albert  (J.  Macoun  13045). 
AlUrta:  near  Banff  (J.  M^'oun  26).  British  Columbia:  Elk  River  (R.  Kenni- 
cott).     North ireiit  Territories:  Fort  Resolution  (R.  Kennicott). 

The  examination  of  a  spikelet  from  the  type  specimen  of  this  variety  shows  that  it  is 
intermediate  between  B.  rirhardsoni  and  B.  cUiatus  and  intergrades  with  both. 
It^  denser  panicle,  fewer,  narrower,  and  smoother  leaves  with  the  longer,  ^\ky 
pubescence  of  the  flowering  glume  separate  it  in  it«  typical  form  from  the  latter 
s{)ecies.  It  sometimes  resembles  B.  porteri  in  everything  but  the  distribution  and 
character  of  the  pul)escence  of  the  flowering  glimne. 

18.  BBOMUS  KALMn  A.  Gray,  Man.  Bot.  600.  1848.  Bromus  ciliatus  MuhL 
Gram.  169.  1817.  Not  L.  1753.  Bromus  purgans  Torr.  Fl.  N.  Y.  2  :  468.  1843. 
Not  L.  1753.     (Fig.  18.) 

An  erect,  rather  slender  perennial  with  a  drooping  panicle.  Culm  5-9  dm.  high, 
usually  pnhencnit  just  behnv  the  nodes.  Culms  leaves  about  3 :  sheaths  usually 
shorter  than  the  internodes,  moderately  retrorsely  pilose-pubescent ^  at  least  the  lower 
ones;  ligule  about  .5  mm.  long,  truncate,  laciniate;  blades  flat,  broadly  linear- 
lanceoiate,  7-17  cm.  long,  5-10  mm.  broad,  usually  sparsely  pilose-pubescent  both 
sidesy  rarely  nearly  smooth  or  scabrous.  Panicle  small,  rather  crowded,  5-15  cm. 
long,  average  alx)ut  10  cm.;  lower  branches  2-3,  very  slender  and  somewhat 
flexuou.'^,  l)earing  1-2  spikeletw.  Spikelets  drooping,  oblong-ovoid,  closely  7-13- 
flowered,  1.5-2.5  cm.  long,  5-6  mm.  broad  ;  empty  glumes  coarsely  pubescent,  the 
lo(nr  hnear-lanceolatey  3-nervedy  5-6  mm.  long,  the  upper  broader,  obtuse,  IS  mm. 
long,  5-nerredy  the  outer  nerves  sometimes  indistinct;  flowering  glumes  obtuse, 
emarginate,  densely  and  coarsely  silky-pubescent,  7-ner\'ed,  8-10  nmi.  long ;  awh 
straight,  2-3  nmi.  long;  palea  a  little  shorter  than  the  glume;  joints  of  the 
rachilla  pubescent,  1-1.5  mm.  long. 
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Type :  There  seems  to  be  no  particular  specimen  desijjnated  si»  the  type  of  this  species 

by  Dr.  Gray.     The  sheet  in  the  Gray  herbarium,  regarded  as  that  upon  which 

the  original  description  was  founded,  contains  portions  of  plants  from  three  dif- 
ferent localities,  two  from  New  York  and  one  from  Michigan,  varying  however 

but  very  little  from  each  other.     These  were  taken  as  the  basis  of  the  above 

description. 
General  distribution:  New  England  to  Minnesota. 
Specimens  Examined. — Xew  York:  Sodus  Bay  (O.  E.  Pearce  in  1884);  Ithaca  (K.  M. 

Wiegand  in  1895;  F.  V.  Coville  in  1885).     Pennsijlvania :  Easton  (A.  P.  Garber 

in    1867  and    1868;   T.    C. 

Porter,  in   1868,  1891,  and 

1897).      WiHcmufin:   Valley 

of  Wisconsin  River  (L.  D. 

Cheney  2031) ;  (Dr.  G.  Vasey 

in    1883);    Madison    (T.  J. 

Hale  in  18 — ).     Mlnnemtn: 

St.  Cloud   (E.  V.  Campbell 

55  and    56);    Turtle   Lake 

(E.    P.   Sheldon  in   1892); 

Zumbrota   (E.    A.    Meams 

775) ;  Lake  Minnewaska  ( L. 

R.  Moyer  lb). 

19.  BBOMUS  POBTEBI 

(Coult.)  Nash ;  Bromns 
kalmil  porteri  Coult.  Man. 
Bot.  Ry.  Mt.  Reg.  425. 
1885;  Broimuf  }K)rteri^^h. 
Bui.  Torr.  Bot.  Club,  22 : 
512.  1895;  Bromtut  kalmii 
(KcidentaHa  Vas.  in  Beal 
Grass.  N.  A.  2 :  625.  1896; 
Bromiut  cUintua  inontmius 
Vas.  in  Beal  Grass.  N.  A. 
2:  619.  1896.  not  Bromus 
morUamis  Retz.  1779;  Bro- 
mun  kalmii  of  most  auct. 
amer. ;  Bromns  kalmii  major 
Vas.  in  herb.  (Fig.  19.) 
A  tufted  short-lived  perennial 
with  rather  slender,  erect 
culms  about  5-9  dm.  high, 
slightly  puberulent  toward 

the  top  and   pubescent  at  Fio.  iH.—Broniin<  hUmii. 

the  nodes,  bearing  from  3-4 

leaves.  Sheath  scantily  short  pilose  or  smooth,  usually  shorter  than  the  inter- 
nodes;  ligule  1  mm.  or  less  long,  truncate,  dentate;  blades  of  the  culm  about  7- 
14  cm.  long  by  3-5  mm.  wide,  linear-lanceolate,  somewhat  erect,  rather  distant 
atid  lumally  scabrous,  tho.^  of  the  innovations  longer  and  narrower.  Panicle  8-20 
cm.  long,  averaging  about  12  cm.,  drooping,  lower  branches  mostly  2-4,  sub- 
capillary.  Spikelets  terete-lanceolate  before  flowering,  2-2.5  cm.  long,  usually 
7-9  flowered;  empty  glumes  mostly  obtuse,  short-) ml K'sccnt  or  sometimes  nearly 
smooth,  lower  5-7  mm.  long,  narrower,  sometimes  subacute,  usually  3-mrveil  but 
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IcUercd  nerves  rather  shorty  inconspicuous  and  sometimes  wanting;  the  upper  7-9  mnL 
long,  distinctly  3-nerved,  obtuse;  flowering   glume  ,11-13    mm.   long,   broad- 
lanceolate,  rather  coarsely  pubescent,  apex  hyaline,  entire,  or  slightly  emargi- 
nate;  awn  2-t  mm.  long,  inserted  just  below  the  apex;  palea  mostly  slightly 
shorter  than  its  glume. 
Type:  The  following  specimens  are  cited  with  the  original  description  1  c.  "Colo- 
rado, at  Twin  Lakes  (Porter) ,  Buffalo  Peaks,  and  Sierra  Mad  re  Range  (CJoulter)." 
Specimens  from  both  the  collections  referred  to  have  been  seen  and  the  above 
description  based  on  them. 

Greneral  distribution:  Arizona  and  New  Mexico  north  to  Manitoba  and  west  to 

^  Alberta.    Found  in  its  most 

characteristic  form  in  the 
Rocky  Mountains  at  an  al- 
titude of  2-3000  meters. 
Spbcimrns  examined.  —  Arizo- 
na: Huachuca  Mountains 
(F.  X.  Holzner  2164);  a 
large  form  not  typical; 
Tucson  (J.  W.  Toumey). 
New  Mejrico:  Glorietta  (G. 
R.  Vasey).  Colorado: 
Steamboat  Springs  (Alice 
Eastwood  20);  Mancos 
(Tracy,  Earle  &  Baker  104, 
382,  432) ;  Silverton  (C.  L. 
Shear  1216) ;  West  Mancos 
Canyon  (Tracy,  Earle  & 
Baker  332);  Fort  Collins 
Gulch  (L.  H.  Pammel); 
North  Park  (C.  F.  Baker 
24,49;  C.S.  Sheldon  177); 
Sheep  Horn  Divide  (Shear 
&  Bessey  1540) ;  Red  Dirt 
Divide,  Routt  County 
(Shear  &  Bessey  1350, 
1355) ;  Marshall  Pass(S.  M. 
Tracy  459;  C.  L.  Shear  934) ; 
Garland  (C.  L.  Shear  854; 
G.  Vasey) ;  Crested  Butte 
(Alice  Eastwood  10a) ;  Rob- 
inson (C.  L.  Shear  1054); 
Durango  (Tracy,  Earle  & 
Baker  986, 4302 ) ;  West  Cliff 

Fig.  19.— /^rowiwjwrftr/;  a,  empty  glumes  with  two  florets:  (^-    ^-    Shear    993);    Twin 

b,  dorsal  view  of  a  flowering  glume.  Lakes  (John  Wolfe  1155-6) ; 

(funnison  (S.  M.  Tracy 
442) ;  Harmons  Lake  (Tracy,  Earle  &  Baker  4300) .  Rah:  Fish  Lake(M.  E.  Jones 
5743) ;  Bromide  Pa*«  (M.  E.  Jones  5699bb) ;  AlK)ve  Kings  Meadows  (L.  F.  Ward 
313);  Cashe  Junction  (C.  L.  Shear  597);  Aquarius  Plateau  (L.  F.  Ward  431). 
Wyoming:  Sundance  (Griffiths  420, 423, 436,  946;  T.  A.  Williams  2604);  Little  Mis- 
souri Buttes  (D.  Griffiths  584) ;  Bear  Lodge  Mountains  (T.  A.  Williams  2642) ;  Wind 
River  (W.  H.  Forwood) ;  Evanston  (G.  W.  Lettennan3;  T.  A.  Williams2395,  2424) ; 
Elk  Mountain  (A.  Nelson  4083) ;  Gros  Ventre  (F.  Tweedy  66) ;  Woods  Landing  (A. 
Nelson  3922,  3848);  Meeteetse  Creek  (T.  A.  Williams  2879);  Spread  Creek  (F. 
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Tweedy63) ;  Tongue  River  Basin  (B.C.  Buffum5116);  Hulett(  D.G.Griffiths  924); 
Big  Horn  Mountains  (W.  IL  Forwood);  Little  Laramie  River  (T.  A.  Williams 
2239);  Seminole  Mountains  (E.  Nelson  4931);  Sand  Creek  (A.  Nelson  lia5); 
Inyan  Kara  Creek  (T.  A.  Williams  2581);  Crazy  Womans  Creek  (T.  A.  Williams 
2734).  Idaho:  Beaver  Canyon  (P.  A.  Rydberg  2344) ;  Snake  River  (G.  W.  I^t- 
terman  90).  y'ellawMone  National  Park:  Yellowstone  Lake  (A.  Nelson  6628); 
Cash  Creek  (F.  Tweedy  588).  Montana:  Spanish  Creek  Basin  (T.  A.  Williams 
2050);  Northern  Pacific  R.  R.  (F.  Lamson-Scribner) ;  Lima  (C.  L.  Shear  566; 
P.  A.  Rydberg  2315);  Barker  (P.  A.  Rydberg  3361);  Castle  (P.  A.  Rydberg 
3253);  Spanish  Creek  (P.  A.  Rydberg  3047).  SotUh  Dakota:  Rochford  (P.  A. 
Rydberg  1165).  Sfn-th  Dakota:  Bottineau  (M.  A.  Brannon  79,  87,  92);  Devils 
Lake  (C.  A.  Geyer).  Manitoba:  Brandon  (J.  Maconn  13049);  Rapid  City  (J. 
Macoun  11^047).  AmnUfoia:  Moose  Jaw  (J.  Macoun  13043).  Saakatchewan : 
(J.  Macoun  77).  AU>erta:  Milk  Rim  Ridge  (J.  Macoun  13037). 
This  is  the  western  expression  of  B.  kalmii,  and  but  for  its  geographical  distribution, 
I  should  be  inclined  to  regard  it  as  a  variety  of  that  species  into  which  it  passes 
by  way  of  Minnesota  and  Canada.  It  is  usually  distinguished  from  that  species 
by  its  smooth,  narrower  leaves,  and  narrower,  fewer-nerved,  empty  glumes.  It 
is  also  connected  by  intermediate  forms  with  B.  richardsoni, 

19  a.  BBOMUS  POBTEBI  LANATIPES  n.  var. 

In  its  typical  form  this  is  a  robust  plant  whose  most  striking  character  is  its  densely 
soft-downy  or  woolly  sheaths.  The  leaves  are  scabrous  both  sides  and  larger  than 
in  the  species;  the  panicle  mostly  larger  and  denser  with  spikelets  somewhat 
larger  and  the  empty  glumes  merely  scabrous  on  the  nen^es  or  quite  smooth. 

Type  No.  739,  collected  by  C.  L.  Shear,  Idaho  Springs,  Colo. 

General  distribution:  Southern  California,  Arizona,  New  Mexico,  and  Colorado. 

Specimens  examined. — California:  San  Bernardino  Moimtains  (S.  P.  Parish  253  & 
2533a;  S.  B.  &  W.  F.  Parish  1535).  These  specimens  not  typical.  Arizona:  Dos 
Cabezas  (J.  D.  Emersley) ;  no  locality  (J.  D.  Emersley  8).  Colorado:  Boulder 
(G.  W.  Letterman  9) ;  Idaho  Springs  (C.  L.  Shear  739;  P.  A.  Rydberg  2490  & 
2496);  La  Veta  (C.  L.  Shear  811);  Golden  (G.  W.  Letterman  8);  M.  E.  Jones 
269) ;  Trinidad  (S.  M.  Tracy  12i) ;  W^alsenburg  (C.  L.  Shear  799). 

This  variety  passes  by  various  fonns  into  the  species.  It  also  closely  approaches 
B.  richardsoni.  The  specimens  citeil  from  southern  California  have  the  sheaths 
less  densely  pubescent  and  approach  B.  Isevipes. 

X^  ft.  BBOMUS  POBTEBI  HAVABDH  nom.  nov.  Bromvs  cUiatns  minor 
Munro,  Dewey  in  Contr.  U.  S.  Nat.  Herb.  2:  548.  1894.  Not  B.  macranthxis  minor 
Desv.  1853. 

An  erect,  rather  densely  tufted  plant,  glaucous  and  nearly  smooth  throughout.  Spike- 
lets  15-18  mm.  long;  empty  glumes  unequal,  the  lower  1-nerved  3-6  mm.  long,  the 
upper  3-nerved,  5-6  m7n.  long,  flowering  glmne  7-8  mm.  long.  Awn  about  2  mm. 
long.  This  differs  from  the  species  in  its  glaucous  more  rigid  leaves  and  smaller, 
somewhat  more  coarsely  pubescent  spikelets. 

Type  No.  20,  collected  by  V.  Havard,  slopes  of  Chisas  Mountain,  Vieja  Mountain, 
west  Texas. 

19  r-  BBOMUS  POBTEBI  FBONDOSTTS  n.  var.  (Fig.  20.) 
A  slender,  weak,  erect  or  ascending,  somewhat  tufted  perennial,  about  6-9  dm. 
high.  Culm  smooth,  leafy.  Sheaths  smooth;  ligule  about  1  mm.  long,  truncate 
and  irregularly  dentate;  bladeji  linear,  weak,  mostly  1-2  dm.  long  and  3-4  mm. 
wide,  smooth  throughout.  Panicle  1-2  dm.  long,  very  weak  and  drooping;  lower 
branches  2-4.  Spikelets  2-2.5  cm.  long,  7-11-flowered,  oblong-lanceolate  in 
flower,  pale  green  and  drooping;  empty  glumes  S-nerved,  smooth,  mostly  acute, 
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lower  5-^  mm.  lonsr,  upper  6-7  mm.  long,  slightly  broader;  flowering  glume 

subacute,  9-11  mm.  long^  softly  pubescent  over  the  back^  5-7-nerved,  only  3  nerves 

very  distinct,  hyaline  at  the  apex  and  emarginate,  awn  2-3  mm.  long;  jialea 

pubenilent,  nearly  equaling  ita  glume. 
Ty|)e  coUecteci  by  J.  G.  Smith  at  Mangos,  New  Mexico,  August  19, 1897. 
Specimkxs  examined. — Xew  Merico:  Mangos  Canyon  (J.  G.  Smith,  Sept.  21, 1896); 

(O.  Metcalfe,  Sept.  20,   1897) ;  Saddle  Rock  Canyon,  Grant  County,  alt.  2,170 

nieter>«  (J.  G.  Smith,  Sept.  24,  1896). 

Base  of  San  Luis  Mountains,  International  Boundary  Collection  (E.  A.  Meams 
2146). 

This  plant,  whose  favorite  hab- 
itat seems  to  be  among 
cli^  in  canyons,  may  prove 
on  further  field  study  to  be 
found  worthy  of  specific 
rank.  The  herbarium 
specimens  differ  from  the 
species  in  their  very  weak, 
leafy  culms,  rather  nar- 
rower and  less  densely  flow- 
ered spikelets  with  the 
empty  glumes  8m(X)th. 
20.  BBOMUS  PACIFICT7S 

n.  sp.  (Fig.  21.) 
A  stout,  nearly  erect  perennial 
10-15  dm.  high.  Culm 
leafy,  pubescent  at  the 
nodes.  Sheaths  mostly 
sparsely  retroreely-piloee; 
ligxde  3-4  mm.  long^  round- 
ed above,  somewhat  lat^e- 
rate  dentate;  blcufea  broadly 
Ihiear-latweolatey  -^-S.o  dm. 
long  J  8-11  mm.  broad  ^ 
xparsely  coarse-pilom*  abore^ 
sralirous  beneath.  Panidt 
rather  large ^  dense y  droop- 
ing; lower  branches  se- 
cund,  3-5.  Spikel^tH  e-e.5 
cm.  Ixmg,  5-6  mm.  iridr, 
7-11 -flowered,  coamely  pu- 
bescent throughout;  empty 

-,     .,,     „  I    w     ^  .1  ^  *  glumes    acute,   the  lower 

Fm  .20.— llromuHporten/rondosiuf:  a,  empty  glumes  and  two  "  * 

florete;  6.  dorsal  view  of  a  flowering  glume.  ™^"^^  narrow,  1-nerved  or 

rarely  with  two  short  faint 
lateral  nerves,  6-7  mm.  long,  the  upper  broader,  S-6-nerved,  mostly  inequilaieral at 
the  apex  and  mncronate^  8-9  mm.  long;  flowering  glume  inconspicuously  7-ner\'ed, 
broadly  lanceolate,  subobtuse,  emarginate,  11-12  mm.  long,  pubescence  somewhat 
denaer  and  someichat  pilose  on  the  lower  margins  and  base^  mth  a  straight  aim^-tf  wm. 
long  ;  palea  about  equaling  its  glume. 

Type  No.  1703,  collected  by  Scribner  &  Shear,  in  moist  thickets  near  the  seashore 
south  of  Seaside,  Oregon. 

General  distribution:  Along  the  coast  from  Oregon  to  Alaska. 
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Spbcihexr  examined.— 'Oregon:  Seaside  (Scribner  &  Shear  1711).  Vaiirourer  fslami: 
(J.  Macoun  93).     AUutka:  Prince  of  Wales  Island  (W.  (i.  Wright  1595). 

This  species  appears  nearly  related  to  B.  richardsonif  but  is  much  more  robust,  with 
rather  denser  panicle  and  coarser  pube*»cence  which  covers  tlie  empty  jflume.s  a.^ 
well  as  the  flowering  glumes.  It  appears  to  be  the  same  a>«  the  /?.  pnrgaiu^  of 
Grisebach  in  Ledebonr's  "Flora  Rossica." 

21.  BBOMUS  PX7BGANS  L.  Sp.  PI.  1:76.    1753.    RrommdUdtiLHpurgiim  X.ViV2iy, 
Man.  Bot.  600.     1848.     (Fig.  22.) 
/^romriJ9  «<au2e/ii  Frank  in  Steud.  Nom.  Bot.  ed.  2.  1:229.     IHiO.     nom.  nud. 

A  rather  stout  perennial,  7-14  dm. 
high.  Culm  erect,  smooth  or 
pubescent  at  the  nodes.  Sheaths 
usually  coarsely  retrorse-pilose; 
ligule  1-2  mm.  long,  rather  firm, 
truncate;  blades  broatlly  Hnear- 
lanceolate,  15-30  cm.  long,  5-15 
ram.  broad,  somewhat  auricled 
at  the  base,  short-pilose  on  the 
nerves  above  or  smooth,  scabrous 
or  smooth  beneath.  Panicle 
large,  lax,  nodding,  mostly  15-25 
cm.  long;  lower  branches  2-4, 
long,  slender,  flexuous.  Spike- 
lets  mostly  7-11  flowered  (Lin- 
nffius  says  "  8  ad  14  " ),  2-2.5  cm. 
long,  terete-acuminate  at  first,  be- 
coming oblong-lanceolate  in  out- 
line and  somewhat  flattened; 
empty  glumes  narrow,  acuminate, 
sparsely  covered  vnth  short  pubes- 
cence; the  lower  l-neneci^ 5-7  mm, 
long;  the  upper  broader,  3-nerved, 
7-9  mm.  long;  flowering  glume 
lanceolate,  acute,  or  sub-acute; 
5-nerved,  or  sometimes  with  two 
more  faint  nerves  when  mature, 
10-12  mm.  long,  unth  rather  short 
sparse  pubescence  m^er  the  back, 
emarginate  or  shortly  biilentate 
at  the  apex;  awn  straight,  slen- 
der, 4-^  mm,  long;  palea  nearly 
equaling  its  glume,  rachilla  slen- 
der,  pubescent,  2-3  mm.  long.  Fio.  'n.—Bromm  pacijirnn:  a,  empty  k1  unit's  with  two 

Type  collected  by  Kalm  in  Canada.  «^'*^^'  ^'  ^V^^  ^'^^-'^  "^  '^^  flowering  glume. 

General  distribution;  New  England  to  Florida,  west  to  northeastern  Wyoming?,  and 
south  to  Texas. 

Spbcimbns  examined. — Connecticut:  Bridgeport  (E.  H.  Fames).  Xcv  York:  Ithaca 
(F.  V.  Coville);  Little  Falls  (G.  R.  Vasey).  A>/r  Jei^scg:  Stockholm  (Win.  M. 
Vansickle).  Pennsyh^ania :  Huntingdon  County  (T.  C.  Porter) ;  F^aston  (T.  ('.  Por- 
ter);  Philadelphia  (C.  E.  Smith  39;  F.  Lamson-Scribner) .  Delaware:  Wilming- 
ton (A.  Commons  79,  130).  Maryland:  Baltimore  (K.  A.  Taylor  11802).  />/>- 
trict  of  Columbia:  Washington  (F.  Blanchard);  Chain  Bridge  (Conant  &  Vasey). 


Digitized  by 


Google 


40 

North  Carolina:  Biltmore  (Biltmore  Herbarium  128a).  Georgia:  Rome  (Br. 
Chapman).  Tennessee:  Knoxville  (A.  Ruth  30);  Franklin  County  (H.  Eggert  28). 
Keniuchj:  Big  Black  Mountain  (T.  H.  Kearney  jr.  276).  Ohio:  Cincinnati  (C.G. 
Lloyd  3515).  Illinois:  Chicago  (H.  N.  Babcock);  Mount  Carmel  (J.  Schrenck). 
Michigan:  Rochester  (0.  A.  Farwell  563).  lotm:  Lebanon  (C.  R.  Ball  and  A.  F. 
Sample  26) ;  Ames^C.  R.  Ball  123);  Fayette  County  (B.  Fink  290,  629);  Decatur 
County  (T.  J.  and  M.  F.  L.  Fitzpatrick  12).  Afmnesota:  Duluth  (G.  Vasey ).  Wyo- 
ming: Sundance  (T.  A.  Williams  2596).  Nebraska:  Julian  (C.  L.  Elmore  135); 
near  Mullen  (P.  A.  Rydberg  1776).     Missouri:  Independence  (B.  F.  Bush  812); 

Courtney  (B.  F.  Bush  594).  St. 
Louis  (H.  Eggert).  Arkansan: 
( F.  L.  Harvey  9 ) .  Indian  Ter- 
rUory:  Between  Fort  Cobb  and 
Fort  Arbuckle  (Dr.  ¥..  Palmer 
407). 
This  species  has  been  the  cause  of 
much  confusion,  and  has  been 
very  differently  interpreted  by 
different  authors.  Some,  in- 
cluding Vahl,  Hooker  fil., 
Grisebach,  and  Foumier,  ap- 
parently accepting  Linna^us's 
doubtful  reference  to  Feuillee*8 
plate  of  B.  catharlictts  as  the 
true  B.  purgansj  have  referred 
various  forms  of  the  subgenus 
Ceratochloa.  to  it.  Others,  as 
Torrey  and  Hooker,  have  re- . 
ferred  B.  kalmii  and  related 
forms  to  it,  while  Dr.  Gray 
seems  to  have  l>een  the  first  to 
apply  the  name  to  the  plant 
described  by  Linnaeus,  whose 
description  is  so  complete  as 
to  leave  little  doubt  as  to  the 
plant  he  had  in  hand.  The 
species  shows  occasional  con- 
necting forms  with  B.  cUiaivs. 
It  is  also  very  closely  related  to 
B.  ramostis  of  Europe.  In  the 
West  and  North  it  appears  to 
merge  into  B.  richardsoni.    It 

__  is  distinguished  from  B.  kalmii, 

FlQ.'2:2.— Bromuapurgans:  a,  lower  portion otBiBpi^elei;  ,,  i   ..  ,       -^ 

6.  dorsal  view  of  a  flowering  glume.  another  near  relative,   by  its 

longer  and  narrower  empty 
glumes  and  the  shorter  and  sparser  pubescence  of  the  flowering  glumes,  as  well 
as  by  its  larger  panicle  and  broader  leaves. 
A  specimen  in  the  Columbian  University  herbarium  from  Meisner*s  Herbarium,  col- 
lected by  Frank  near  Cincinnati,  and  labeled  "  Bromus  steudelii  Frank  n.  sp.?"  is 
merely  a  form  of  this  species  with  a  somewhat  smaller  panicle  than  usual. 

21a.  BBOMUS  PUBGANS  LATIGIiUMIS  (Scribn.)  n.  comb.  Bromus  ciliaius 
laiiglumis  Scribn.  in  herb.  Bromus  aftissimun  Pursh,  Fl.  Am.  Sept.  2  :  728.  1814. 
NotGilib.  1792.    Bromus  ciliatus  porUni  Rydb.  Contr.  Nat.  Herb.  3:  193.    1895. 
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Culms  verj'  leafy,  sheaths  nsoally  much  overlapping  and  furnished  vnth  a  rather  con' 
itjncuous  pilose-pube^ceTil  ring  at  the  xummit;  blades  rather  broadly  auricled  at  the 
base.  Spikelets  and  flowering  glumes  rather  broader  than  in  the  species.  The 
pubescence  at  the  base  of  the  flowering  glume  is  slightly  denser  than  elsewhere. 
In  other  respects  like  the  species. 

Type  No.  222,  collected  by  L.  H.  Pammel,  Dakota  City,  Iowa. 

General  distribution  about  the  same  as  for  the  species,  but  apparently  reaching  its 
greatest  development  in  numbers  west  of  the  Mississippi. 

Specimens  examined. — Connecticut:  South  Glastonbury  (Frances  Wilson  124).  Nno 
York:  Oxford  (F.  V.  Coville).  Pennsylvania:  Easton  (T.  C.  Porter).  Minnesota: 
Forest  Mills  (C.  A.  Ballard).  South  Dakota:  Redfield  (David  Griffiths  74);  Big 
Stone  (Mr.  &  Mrs.  T.  A.  Williams;  James  River,  Brown  County  (David GriflSths 
784);  Canning  (T.A.Williams).  Montana:  Smith  River  (F.  Lamson-Scribner 
77).  Nebraska:  near  Thedford  (P.  A.  Rydberg  1775 — this  number  is  the  one  on 
which  Rydbeig  founded  the  new  combination  cited  above.  In  character  of 
spikelets  and  in  the  rather  narrower  leaves  than  usual  it  approaches  B.  porteri^ 
but  in  other  respects  it  is  this  variety;  Holt  County  (F.  Clements  2824).  lotm: 
Forest  City  ( B.  Shunek  62) ;  Ames  (C.  R.  Ball 4) ;  Jackson  County  (B.  Shimek  34) ; 
Dakota  City  (L.  H.  Pammel  222).  Missouri:  (H.  Eggert);  Jefferson  ('ounty 
(H.  Eggert 606);  Allenton  (G.  W.  Letterman  14). 

This  form  connects  the  species  with  B,  richardsoni  and  B.  porteri,  the  more  numerous 
leaves,  the  overlapping  sheaths,  and  larger  panicle  separating  it  from  the  latter. 
The  overlapping  sheaths  and  more  equally  distributed  pubescence  of  the  flower- 
ing glume  distinguishes  it  from  the  former.  The  citation  of  B.  altissimus  Pursh 
as  a  «?ynonym  is  based  upon  the  examination  of  specimens  in  the  herbarium  of 
the  Philadelphia  Academy  marked  "Herb.  Pursh."  The  specimens  agree  per- 
fectly with  Pursh*  s  description  and  are  apparently  authentic. 

21/^.  BSOMUS  FUBGANS  P  TSXENSIS  n.  var. 

A  slender  plant,  somewhat  geniculate  at  the  base  and  3-4  dm.  high.  Sheaths  short 
piloee-pubescent ;  ligule  1-1.5  mm.  long,  laciniate;  blades  linear,  pubescent 
throughout f  about  6-10  cm.  long.  Panicle  small,  somewhat  nodding,  with  only 
3-5  spikelets  in  the  specimen  at  hand.  Spikelets  terete  at  first,  then  lanceolate 
and  somewhat  laterally  contracted;  empty  glumes  acuminate,  scabrous,  the 
lower  1 -nerved,  7  mm.  long,  the  upper  inequilateral  and  mucronate  at  the  apex, 
9-10  mm.  long ;  flowering  glume  7-nerved,  10  mm.  long,  sparsely  and  coarsely 
scabrous f  very  short  dentate  at  the  apex ;  awn  straight,  6-7  mm.  long ;  palea  equal- 
ing its  glume,  keels  finely  serrate. 

Type  No.  230,  collected  by  G.  Jermy,  Bexar  County,  Texas. 

This  is  the  only  specimen  of  this  form  we  have  seen.  More  material  is  necessary  to 
determine  definitely  its  status  and  relationships.     It  may  prove  a  good  species. 

21r.  BB0MT7S  PT7BGANS  INCANTJS  n.  var. 

This  is  very  near  B.  purgans  latiglumiSy  differing  from  it  in  having  the  sheaths 
densely  soft  pilose-pubescent.  It  also  passes  into  B.  porteri  Umatipes  in  the  south- 
west. It  is  generally  separated  from  that  by  its  broader  leaves  and  narrower 
empty  glumes,  which  are  like  the  flowering  glumes  sparsely  pubescent. 

Type  No.  3,  collected  by  J.  Wolf,  Canton,  Illinois. 

General  distribution  apparently  about  the  same  as  for  the  species. 

Specimens  KXAMt^ED. — Pennsylvania:  Easton  (T.  C.  Porter).  District  of  Columbia: 
High  Island  (F.  L.  Scribner).  Ohio:  Pittsfield  (A.  E.  Ricksecker).  Tovxi:  Fay- 
etteCounty  (B.  Fink,  414).  SouthDakota:  Union  County  (E.  J.Wallace).  Texas: 
Chenates  (G.  C.  Nealley),  poor  and  not  typical. 
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22.  BBOMUS  OBCUTTIAKUS  Vas.  Bot.  Gaz.  10 :  223.  1885.  (Fig.  23.) 
A  rather  stout,  erect,  perennial  8-12  dm.  high.  Culm  leafy  below,  moetly  pulxjru- 
lent  at  and  just  below  the  nodes.  Sheaths  nmuiUy  glabrous;  ligule  1-2  mm.  long, 
subtruncate;  blades  broadly  Ihiear-lanceolaUj  raiher  coarse^  smooth  throughmU^  10-20 
cm.  long,  5-7  mm.  broad.  Panicle  narrow-pyramidal ^  eredy  or  nearly  «o,  10-15  cm. 
long,  5-8  cm.  broad  at  the  base  when  spread,  branches  few,  widely  dimricnie  in 
fruit  and  rather  rigid.  Spikelets  about  2-2.5  cm.  long,  2-3  mm.  broad,  on  short, 
stout  pedicles,  terete-acuminate,  5-9  flowered;  florets  at  maturity  rather  distant  on 

a  slender  zigzag  rachilla, 
separating  and  falling 
easily  at  maturity ;  empty 
glumes  narrow,  smooth 
or  scabrous,  the  lower 
acute,  6-8  mm.  long, 
l-ner\^ed,  or  8i>metimes 
with  2  short,  faint  lateral 
nerves,  the  upper  broad- 
er, subobtuse,  3-ner\-ed, 
8-10  mm.  long;  flower- 
I  ing   glume    10-12   mm. 

long,  narrow,  obtuse,  sea- 
Itrous  to  ttcabrmut'puf>e^ceiU 
over  the  back^  faintly 
5-7-nerved,  with  a  hya- 
line, slightly  emarginate 
apex;  awn  rather  stout, 
about  5-7  mm.  long; 
palea  nearly  et^ualing  its 
glume ;  rachilla  slender, 
puberulent,  joints  about 
4  mm.  long. 
Type  in  the  Herbarium  U.  S. 
Department  of  Agricul- 
ture, collected  by  C.  R. 
Orcutt  in  the  mountains 
near  San  Diego,  Cal., 
No.  E. 
General  distribution :  South- 
ern California  to  Wash- 
ington, chiefly  on  rather 
dry  open  mountain  sides 
and    in    dry    evergreen 

foiY^tH 

Fig.  'I^.—IiroinuM  orcuUiamis :  a,  empty  glumes  with  a  floret ;  ^=dm3. 

6, dorsal  view  of  a  flowering  glume.  SPECIMENS    EXAMINED. — Chli- 

forn  ia :  Open  woods, 
Truckee  River  (C.  F. 
Sonne  21);  Southern  California  (Dr.  E.  Palmer  233);  Mariposa  (J.  W.  Congdon); 
Pioneer  (Geo.  Hansen  18^^);  Kaweah  River  Valley  (Coville  and  Funston  1346); 
San  Jacinto  Mountains  (H.  M.  Hall  7861);  Forest  Dale  (J.B.Davy).  Oregon: 
Ashland  Butte  (T.  Howell  2.53) ;  Gayhart  Butte  (Coville  and  Leiberg  277).  Wash- 
ington: Mount  Adams  (W.  N.  Suksdorf  120);  Klickitat  River  near  Mount  Paddo 
(Mount  Adams)  (VV.  N.  Suksdorf  172). 
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22a.  BBOKUS  0B0UTTIANI7B  ORANDIS  n.  var. 

A  Ptout,  erei^t  perennial  14-15  dm.  high,  very  leafy  ]>elow.  Sheaths,  leaves,  and 
culm  pubescent  throughout.  Panicle  about  2  dm.  long  and  nearly  as  broad  at 
base  at  maturity  when  the  branches  are  8prea<l  more  or  les«  horizontally.  Spike- 
lets  pubescent  throughout.  Ita  distinguishing  characters  are  its  size  and  pubes- 
cence.    In  other  respects  the  plant  is  like  the  species. 

Tyj>e  No.  472,  collected  by  C.  R.  Orcutt  at  La  Maite,  San  Diego,  California. 

The  only  HfKvimen  seen. 

23.  BB0MT7S  VULGARIS  (Hook)  n.  comb.     (Fig.  24.) 
B.  purgauM  vulgaris  Hook.  Fl. 

Bor.  Am.  2  :  252.     1840. 

B.  dehUin  Nutt.  in  Herb. 

Ai-ad.  Nat.  S<i.  Phil.     B, 

cilicUusp(iuclf1onut\sLt^y  in 

Beal  (irass.N.  A.  2: 619. 

1896.      Not  Schum.    nor 

Willd.    B.  cUiatwiligtUatwi 

Vas.  in  Macoun  Cat.  Can. 

PI.  4:  238.    1888.    Nomen 

nudum. 
A  slender,  erect  perennial  8  to 

1 1  dm.  high,  with  narrow, 

pale  green,  sparingly  pilose 

leaves  andfew-floirered^  nod- 
ding jxtniclfy  8  to  12  cm. 

long.      Culms  somewhat 

pubescent,  at  least  below 

the  nodes,  nodes  l)earded, 

the  short  hairs  directe<l 

downward.         Sheaths 

jnlone^    lower    ones    which 

are  usually  purplish ^  (ptite 

densely  sOj   inlh  spreading 

or  rejiexed    hairs;     ligule 

membranous  or  suhhyaline^ 

tmncftlej  lacerate,  S-o  mm. 

long;    blades   15-25   cm. 

long,  5-9  mm.  wide,  thinly 

pilose  above,  glabrous  or 

Hi)arsely  pilose    beneath, 

sparingly  scabrous  on  the 

margins  and  on  the  nerves 

lielow.      SpikeletM   alKHit 

22-28  mm.  long,  including 

awns,  3-4  mm.  wide;  i)eili- 

cels  somewhat  enlarged  just  below  the  spikelet  and  pubescent;  empty  glumes 

rnmewhat  sparsely  covered  with  a  short,  coarse  pubescence,  lower  glume  narrow- 
lanceolate,  very  acute,  5-8  mm.  long,  1-nerved;  upper  ^\\xn\QS-nerved,  much  broader 

and  longer  than  the  firsl,  obtuse  or  sulxirute  and  often  bifid  at  the  apex,  the  midnerre 

excurrent  as  a  short  atcn,  scabrous  on  the  back,  the  nerves  usually  purplish;  flow- 
ering glume  about  8-10  mm.  long,  sjxirsely  jmbescenf  over  the  back,  subciliate  near  the 

margins,  5-nerved,  the  3  nerves  much  more  prominent  than  the  intermediate 


Fio.  24. — Bromim  rulgarih:  a,  showing  empty  Klumes  :  b,  partial 
ventral  view  of  a  floret  showing  the  palet  and  a  Joint  of  the 
rachilla. 
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ones;  apex  entire  or  shortly  2-toothetl ;  awns  sUnder^  6-9  mm,  long.  Joints  of  the 
rachilla  2-3  mm.  long,  pubescent;  palea  nearly  or  quite  equaling  its  glome, 
ciliate  on  the  keels  and  scantily  pubescent  l)etween  them. 

Type:  Hooker  1.  c.  refers  several  collections  made  by  Richardson,  Douglas,  wid 
Scouler  to  this  species.  Through  the  kindness  of  the  director  of  the  Kew  Gar- 
dens we  have  received  a  spikelet  from  the  specimens  collected  by  Dr.  Scouler  on 
the  (Columbia  which  proves  to  be  the  same  as  the  synonyms  given. 

General  distribution:  California  north  to  Vancouver  Island,  east  to  Montana  and  the 
Blue  Mountains  of  Oregon.  The  typical  form  seems  to  be  most  frequent  in  the 
Blue  Mountains. 

Specimens  EXAMINED. — California:  Santa  Cruz  (M.  E.  Jones);  Marin  Co.  (E.  Palmer 
2043);  (C.  L.  Anderson  66;)  (H.  Bolander  4753. )  Oregon:  (W.  C.  CusicklOGl, 
2061;)  (T.  Howell  80,  205;)  banks  Santiam  (M.  Craig);  Portland  (T.  Howell); 
McMinnville  (C.  L.  Shear  1652);  Lake  Wallowa  (C.  L.  Shear  1747);  Blue  Moun- 
tains (C.  L.  Shear  1690,  1667).  Washington:  Klickitat  River  (W.  N.  Suksdorf 
177);  West  Klickitat  Co.  (W.  N.  Suksdorf  175);  Upper  Valley  Nesqually  (0.  D. 
Allen  41);  Blue  Mountains  (C.  V.  Piper  2564,  2563;  Lake  &  Hull  2079);  (Sand- 
l)erg  &  I^eiberg  449;)  (L.  F.  Henderson  2145;)  Tacoma  (A.  B.  Leckenby). 
Idaho:  Latah  Co.  (C.  V.  Piper  1740);  Moscow  Mountains  (L.  F.  Henderson); 
Lake  Coeurd*Alene  (Sandberg,  Heller  &  McDougal  582);  Farmington  (Sandbeig, 
Heller  &  McDougal  523) ;  Nez  Perces  Co.  (A.  A.  &  E.  G.  Heller  3423).  Montcma: 
Bozeman  (P.  A.  Rydberg  2227);  Sour  Dough  Canyon  (J.  W.  Blankinship). 
British  Columbia:  Deer  Park,  Lower  Arrow  Lake  (J.  Macoun  17). 

This  plant  has  most  frequently  been  referred  to  B.  ciliaiuB  heretofore,  but  is  easily 
separated  from  that  species  by  its  smaller  panicle,  longer  awn,  and  long  ligule, 
and  also  by  the  distribution  of  the  pubescence  on  the  flowering  glume.  It  is 
quite  variable  in  some  respects  and  seems  to  pass  through  its  various  forms  into 
B.  Uevipes. 

23a.  BBOMUS  VULGARIS  EXIMITTS  n.  var.  Bromus  cUiatus  glaberrimw 
Suksdorf  in  herb.  Not  B.  gUil>errinnis  Koch,  Linmea,  21: 420.     1848. 

A  more  erect  and  robust  plant  than  the  type,  leaves  broader,  in  the  type  1  cm.  broad, 
leaves,  sheaths,  and  culms  glabrous  as  is  also  the  flowering  glume  except  on  the 
margin  and  midnerve  near  the  base  where  it  is  scantily  pubescent. 

Type  No.  1791,  collected  by  C.  L.  Shear  on  moist,  open  mountain  side  4  miles  above 
Wallowa  I^ke,  Oregon. 

General  distribution :  Oregon  and  Washington. 

Specimens  examined. — Oregon :  near  Wallowa  Lake  (C.  L.  Shear  1787, 1799).  Wofk- 
ington:  Skamania  Co.  (W.  N.  Suksdorf  2335).  This  number  was  the  type  of 
Suksdorf's  variety  cited  above.     Yakima  region  (F.  Tweedy,  July,  1882). 

23/9.     BBOMUS  VTTLGABIS  B0BTTSTT7S  n.  var. 

A  tall  leafy  form  sometimes  reaching  15-18  dm.  high;  leaves  and  sheaths  sparsely 
pilose-put)et*cent ;  the  jmnicle  larger  than  in  the  species  and  having  the  flowering 
glunies  pubescent  on  the  margin  and  keel  at  the  base,  as  in  B.  vtUgaris  ejrimiusy 
from  which  it  differs  chiefly  in  the  pilose-pubescent  leaves  and  sheaths  and 
rather  larger  panicle. 

Type  No.  1710,  collected  by  Scribner  and  Shear  in  moist  thickets  near  the  seashore. 
Seaside,  Oregon. 

(Jeneral  distribution:  Oregon  to  Vancouver  Island  along  the  coast;  also  from  Idaho. 

Specimens  examined. — Oregon:  Seaside  (Scribner  &  Shear  1707, 1710);  McMinnville 
(C.  L.  Shear  1653).  Idaho:  Weisners  Peak  (Sandberg,  Heller  &  McDougal 599). 
Washington:  Ba?^  of  Mount  Adams  (W.  N.  Suksdorf  176);  near  Montesano 
(A.  A.  &  E.  G.  Heller  3999).      Vancouvtr  Island:  (J.  Macoun  176)  not  typical. 
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24.  BS0MXT8  L^SVTPES  n.  sp.     (Fig.  25.) 

A  perennial,  spreading  somewhat  bif  TOf)tst(>ekH^  with  an  erect  or  somewhat  geniculate 
culm  about  7-10  cm.  tall,  puberulent  jupt  below  the  nodes.     Sheaths  glabrous; 
ligule  S-4  mm,  long^  truncate,  entire  or  somewhat  lacerate-<lentate ;  blades  linear- 
lanceolate,  glabrous  or  slightly  scabrous^  about  15-20  cm.  long  and  4-7  mm.  broad. 
Ptoicle  broad,  lax,  drooping,  about  15-20  cm.  long,  lower  branches  2-4.     Spike- 
lets  drooping,  narrow,  terete,  acuminate  at  first,  5-9-flowered,  2.5-3.5  cm.  long; 
empty  glumes  smooth,  the  lower  ac'ute,  3-nerved,  (>-8  mm.  long;  the  upper 
5-nerved,  broader,  9-11  mm.  long;  flowering  glume  obtuse,  7-nerved,  1^-16  mm. 
longy  densely   cHiate-pubes- 
cent  on  the  margin  nearly  to 
the  apex  and  also  on  the  back 
at  the  base;  apex  hyaline, 
emarginate,usual]y  brown- 
ish yellow;  awn  straight, 
3-4  or  rarely  5  mm.  long; 
palea  about  2  mm.  shorter 
than  its  glume. 

Type  No.  178,  collected  by  W. 
N.  Suksdorf  on  the  Colum- 
bia River,  West  Klickitat 
Co.,  Washington. 

General  distribution:  Mostly 
in  the  Coast  Range  and 
Cascade  Mountains,  Cali- 
fornia, north  to  Washing- 
ton. 

Specimens  EXAMINED. — (Wfor- 
ma:  Hood's  Peak  (Bioletti 
112) ;  Black  Mt.  (C.  Rut- 
ter  1);  San  Jose  (Miss 
Bush);  Borax  Lake  (J. 
Torrey  574 — a  poor  sjwci- 
men,  somewhat  doubtful) ; 
Pitt  River,  Shasta  Co.  (H. 
E.  Brown  279) ;  Head  of 
Russian  River  (J.  W. 
Blankinship  41) ;  Agricul- 
tural Station,  Amador  Co. 
(Geo.  Hansen  610);  no 
locality  (G.  R.  Vasey). 
Oregon:  Grant's  Pass  (T. 
Howell  250). 

This  species  is  closely  related     Fio.  'la.—Bromu*  Urvipnt:  a,  empty  glumeH  with  two  floret«; 
to  B.  nilgaris,  B.  orcuttiamis  &•  <*"r«»l  view  of  a  flowering  glume. 

and  B.  richardsoni pallidus. 

From  the  first  it  is  distinguished  by  its  smooth  leaves  and  sheaths  and  much 
stouter  habit,  as  well  as  broader  spikelets  and  deiisi^r  putescence  of  the  flowering 
glume.  From  the  second  it  differs  in  the  larger  drooping  panicle  and  different 
distribution  of  pulxjscence  on  the  flowering  glume.  It  appears  closest  to  the 
thiprl,  B.  richardsoni  pallidus^  into  which  it  prolwibly  intergrades.  It  differs  in 
its  typical  form  from  that  in  its  much  more  robust  habit  and  more  pubescent 
flowering  glumes  ;  also  in  its  geniculate  l)ast»  and  the  pro<luction  of  a  rootstock. 
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B.  Panich'  narrow^  erect  or  nearly  so^  ^pikeleU  ugually  larger  than  in  -4,  and  the  pubescence 
on  the  flowering  not  evenly  distributed. 

26.  BBOMUS  STJKSDOBFn  Vas.  Bot.  Gaz.  10:  223.  1885.  (Fig.  26.) 
An  erect,  coarse,  tufted,  leafy  perennial,  6-10  dm.  high.  Culm  smooth  or  pubenilent 
just  l)elow  the  nodes.  She-aths  smooth;  ligule  about  1  mm.  long,  suhcoriact'ovg, 
truncate,  dentate;  blades  mostly  5-6^  broadly  linear-lanceolate^  rather  ahrxiptly  acitmi- 
)iate,  1-2  dm.  long,  8-11  mm.  broad,  firm  and  smooth.  Panicle  narrow,  erect, 
rather  demise,  mostly  8-13  cm.  long,  lower  branches  2-b,  longest  2-4  cm.  long, 

erect  or  ascending.  SpikeletB 
5-9-flowered,  2-3  cm.  long,  terete 
at  first,  becoming  somewhat  lan- 
ceolate at  flow-ering;  pedicelg 
shorter  than  the  spikelets;  empty 
glumes  glabrous  or  scabrous  on 
the  nerves,  the  lower  lanceolate- 
acuminate,  1  -ner\'ed  or  sometimes 
with  a  short  faint  lateral  nen-e  on 
each  side,  8-10  mm.  long,  the  up- 
per broader,  subacute,  3-nerved, 
10-12  mm.  long;  floweringglume 
oblong  -  lanceolate,  subacute, 
12-14  ftim.  long  with  3  prominent 
nerves  and  frequently  2  other 
very  faint  ones  on  ea^^-h  side,  ap- 
jpressed'pubescent  from  the  lateral 
nerves  to  the  margins  and  on  thf 
midnerve  about  halfway  up  the  back, 
other  portions  smooth  or  sca- 
brous, emarginate  at  the  apex; 
awn  2-4  mm.  long;  palea  Utile' 
more  than  three-fourths  the  length 
of  its  glume. 
Tyi^e  No.  74,  collected  by  W.  N. 
Suks(iorf  **in  loose  soil  on  dry 
mountain  sides,"  Mt.  Adams, 
Washington. 
General  distribution:    Mountains  of 

Oregon  and  Washington. 
SpecimeiCs  examined. — Oregon:  Cra- 
ter Lake(Coville  <fe  Leiberg  423); 
Powder  River  Mt.  (C.  V.  Piper 

p     .».     „  ,   ,    ,.  ,      ,  ,,^,  ,  2523);  Ashland  Butte  (T.Howell 

Fjg. '2b.— Brtynum  Huksfioifli :  a,  empty  glumes  with  two  oiQ\    \\ir  n  n     *  i    i(v-ti\ 

florets :  b,  dorsal  view  of  a  flowering  glume.  ^49)  ;  ( W.  C  Cusick  10/5). 

This  species  is  closely  related  to  B. 
ptimpelliainiA,  but  differs  in  lacking  the  creeping  rootstock  and  in  having  a  deJiser 
panicle,  longer  floweringglume  with  shorter  pubescence  and  shorter  palea.  The 
spikelets  are  also  narrower  in  flower  and  greenish  straw  color. 

26.  BBOMUS  EBECTTTS  Huds.  Fl.  Angl.  39.     1762.     Bromus  macounn  Vas.  BuL 

Torr.  Bot.  Club,  16:  48.     1888.     (Fig.  27.) 
A  capspitose  pt^rennial  with  narrow  leaves  and  an  erect  subsimple  panicle.    Culms 
alxjut  6-9  dm.  high,  erect,  glabrous.     Sheaths  sparingly  pilose  or  nearly  glabrous; 
ligule  about  1.5  mm.  long;  blades  somewhat  rigid,  narrowly  linear,  sparingly 
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pubescent  or  somewhat  ciliate,  the  radical  conduplioatej  those  of  the  stem  some- 
what  broader,   alx)ut   1-2  dm.    long.     Panicle  about  1-2  dm.    long,  narrow, 
pyramidal,   branches  erect  or  ascending.      Spikelets  hisifonn-cylindric  before 
flowering,  afterwards  oblong-lanceolate  and  somewhat   laterally  comprepj»ed, 
5-10-flowered,  sometimes  purplish;  empty  glumes  acuminate,  usually  scabrous 
on  the  nerves;  the  lower   1-nerved,  6-8  mm.  long;  the  uppt»r  3-nerved,  8-10 
mm.   long;   flowering   glume  10-12   mm.    long,    5-nerve<l,    oblong-lanceolate, 
acuminate,  shortly   bidentate  with   narrow  scarious  margins  and  apex  evenly 
srahrou^-puhescemt  on  the  back; 
awn    straight,    slender,    5-6 
mm.  long.    An  ad ventive  spe- 
cies from  Europe. 

Specimens  examined— Owfario. • 
Kingston  (J.  Fowler  in  1895). 
Vermont:  (C.  G.  Pringle  in 
1877). 

This  species  is  reported  in  Britton 
&  Brown.  111.  Fl.,  as  being 
introduce<i  in  waste  places 
alK>ut  New  York.  The  speci- 
men collected  by  J.  Macoun, 
No.  76,  Vancouver  Island, 
and  named  B.  macounii  by 
Vasey,  seems  to  us  a  mere 
form  of  this  species,  differing 
only  in  its  somewhat  narrower 
and  more  rigid  panicle.  This 
species  is  nearly  related  to  B. 
pnmpellianus. 

27.  BBOMUS INEBMIS  Leyss. 
Fl.  Hal.  16.  1761.  Schedo- 
norus  inermix  Beauv.  Agrost. 
99.     1812.     (Fig.  28.) 

An  erect,  smooth  perennial  with 
a  creeping  rootstock  and  erect, 
hriHidly  j/yramidal  or  mhcoryni- 
lnp»e  panicle.  (.ulm  rather 
stout,  smooth,  alx)ut  5-9  dm. 
high.  Sheaths  smooth;  ligule 
1.5-2  mm.  long,  subtrunt-ate, 

somewhat  lacerate  ;  blades  ^iq.  'n.—Bromus  erectus:  a,  empty  glumex ;  6,  lateral  view 
linear-lanceolate,  flat, smooth,  of  the  flowering  glume  with  a  joint  of  the  rachilla. 

or  minutely  s(«,brous,  about 

1.5-2.5  dm.  long  and  about  5-10  mm.  broad.  Panicle  rather  dense,  somewhat 
diffuse,  10-20  cm.  long.  Spikelets  erect  or  somewhat  drooping,  mtrron\  terete^ 
abmit  !2-3.5  cm.  long  and  4-5  mm.  wide  after  flowering;  empty  glumes  smooth,  the 
lower  narrow,  acute,  1-nerved,  4-5  mm.  long,  the  upper  subacmminate,  3-nerved, 
about  6-8  mm.  long;  flowering  glume  obtuse,  emarginate,  5-nerved,  abont  9-12 
mm.  longy  ti/jyicaUy  gUibroiutj  but  sometimes  ciliate-pubescent  on  the  lower  half  of 
the  margins  and  the  midrib,  muticous  or  with  an  awn  sometimes  reaching  3 
mm.  long;  |)alea  equaling  the  glume. 
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General  distribution:  This  species,  which  has  been  introduced  from  Europe  under 
the  name  of  smooth  or  Hungarian  brome-grass,  is  being  grown  in  many  placeg 
throughout  the  semiarid  r^ons  of  the  West,  where  it  is  to  be  met  with  as  an 
escape  from  cultivation. 

It  is  very  closely  related  to  Bromus  pumpeUianuSj  but  has  narrower  panicleg  and 
spikelets,  also  smoother  glumes. 

28.  BBOMUS  PUMPKLLIANTTS  Scribn.  Bui.  Torr.  Bot.  Club  15  :  9.  Jan.1888. 
Bromus  purgaris  purpurascens  Hook.  Fl.  Bor.  Am.  2 :  252.    1840.     Not  B.  purpurag- 

cens  Del.  1813.  Bromiu  ma- 
counii  Vas.  p.  p.  Bui.  Torr. 
Bot  Club,  15:  48.  1888. 
(Fig.  29.) 
A  Htout,  erect  perennial,  6-12 
dm.  high,  with  creeping  root- 
Htocks.  Culms  smooth  or 
pubescent  at  the  node8. 
Sheaths  smooth  or  sparsely 
pilose-pubescent;  ligule  firm, 
truncate,  rarely  exceeding  1 
mm.  long;  blades  broadly 
linear-lanceolate,  5-10  nun. 
wide,  1-2  nmi.  long,  mostly 
smooth  below  and  scabrous 
or  somewhat  pubescent 
above,  somewhat  auriculate 
at  base,  point  frequently  in- 
volute and  rigid  when  dr>'. 
Panicle  rather  tiarroWy  eredj 
10-20  cm.  long,  mostly  10-15 
cm.;  branches  short,  erect, 
or  ascending.  Spikelets 
mostly  7-11-flowered,  2-3 
cm.  long,  terete-acuminate 
at  first,  somewhat  laterally 
compressed  at  and  after  flow- 
ering, S-7  mm,  wide;  empty 
glumes  smooth  and  shining, 
tlie  lower  l-nerved,  or  rarely 
with  two  faint  lateral  nerves, 
acuminate,  6-8  nmi.  long,  the 
upper  broader,  7-10  ram. 
•^  long,   3-nen'ed;    flowering 

Fig.  '2i<.—Bromm  inrmiui:  a,  a  splkelet;  c,  ventral  view  of  a  glume  broad,  ovoid-lanceo- 
flon-t.  RhowiuK  the  palea  and  a  joint  of  the  rachilla.  late ,    subacute,   5-7-nerved, 

10-12  DMn.  long,  densely  and 
coarsely  dliaJle-jmbescerU  on  the  marguij  nearly  or  quUe  to  the  apex  and  across  the  back 
at  the  iKute;  apex  Mlightly  emarginate;  awn  mostly  2-3  mm.  long,  rarely  reaching 
4-5  mm.  long,  or  oci-asionally  nearly  or  quite  muticous;  palea  nearly  equaling  ito 
(flume;  rachilla  wlender,  piloee-pube«cent. 
Type  No.  418,  collected  by  F.  Lamson-Scribner  in  the  Belt  Mountains,  Montana. 
General  distribution:  C'olonwlo  to  South  Dakota  north  to  western  Alaska. 
Spbclmens  ex  \msEih— Colorado:  Dillon  (C.  L.  Shear  1068i);  Penns  Gulch  (G.  W. 
Letterman  9.3);  El  Paso  County  {G.  W.  I^tterman  38);  Pikes  Peak  (C.  L.  Shear 
771);  VUla  Grove  (C.  L.  Shear  885) ;  Breckenridge  (C.  L.  Shear  1082);  Veta  ft« 
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(G.Vasey);  no  loi-ality  (John  Wolfe  1158);  Grizzly  Creek  (C.  F.  Baker  14); 
Como  Park  (C.  L.  Shear    1092).      Wyoming:  Sundance  (T.   A.  Williams  2602, 
D.  Griffiths  423);  Bear  Ltxige  (T.A.Williams  2629);  Inyan  Karft  Mountain  (D. 
Griffiths  634);  Big  Horn  Mountains  (W.  H.  Forwood).     South  Dakota:  Custer 
(David  (iriffiths  700);  Elk  Creek,  Black  Hills  (P.  A.  Ryd berg  1167);  Sylvan  Lake 
(D.  Griffiths 719,  708).    }fotitaiut:  Columbia  Falls  (R.  S.  Williams);  Gallatin  River 
Canyon  (J.  W.  Blankinship);  Black  Hawk  (P.  A.  Rydberg  3271);  Dry  Fork  Belt 
Crvek  (P.  A.  Rydl)erg:^^56);  Barker  (P.  A.  Rydl)erg  3362,  3383).  British  America: 
R(K'ky  Mountains  (J.  Macounl4);  FortEllii'e(J.  Macounl04).  Alberta:  Near  Banff 
(J.  Macoun  23,  30);    Benton 
Trail,  Milk  River  (J.  Macoun 
13a51);  Devils  Head  I^ke  (J. 
Macoun  25,  27);  Elbow  River 
(J.  Macoun  18638 ) ;  Crow  Nest 
Pass  (J.  Macoun  18639).     *S^- 
katcheiiHin:  Prince  Albert  (J. 
Macoun  13050) ;  Saskatchewan 
Plains  ( J.  Macoun  78 ) .    British 
Columbia  .-"Kicking  Horse  Lake 
(J.  Mat!oun  15).    Alaska:  Fort 
Yukon  (O.S.Bates). 
This  plant  is  closely  relateii  to  B. 
erectus  and  also  to  B.  inermis, 
both  of  which  are  only  found 
in  this  country  as  introduced 
or  adventive  8p)ecies.    Our  spe- 
cies, which  is  rather  fretjuent 
in  the  Rocky  Mountains  from 
Colorado  north,  reaches  Alaska 
and  probably  connects  with  B. 
inermis  in  eastern  Siberia.    Our 
plants  i«n  usually  l)e  distin- 
guished from  B.  erectus  by  their 
broader  spikelets,  longer  awns, 
and  the  coarse  ciliate-pubes- 
cent  margins  and  bases  of  the 
flowering  glumes.     The  leaves 
of  the  sterile  shoots  or  innova- 
tions of  /y.  erectus  are  narrow 
and   involute  and    the  plant 
ca^pitose.     In  the  case  of  B. 
inermis    the    relationship     is 

closer  and  the  separation  more    ^    .^,    „  „.  .      ,  ..^  , 

1         »  II  Fig.  29.  B torn im  pumpelltanwi :  a,  t'mpty  glunma  with  two 

difficult,  (xenerally  oursptH-ies  f^^^^^ .  5^  boreal  \'iew  of  a  flowering  glume, 

has  a  narrower,  denser,  more 

rigidly  erect  panicle  with  shorter  branches  and  broader  spikelets.  The  flower- 
ing glumes  are  more  coarsely  and  densely  ciliate-pul)e8cent  and  very  rarely 
muticous.  The  difliculties  of  separating  these  species  are  likely  to  be  greatly 
increased  in  the  future  by  the  rapid  distribution  of  the  cultivated  fonns  of  B. 
inermis  in  the  region  (H'cupied  by  B.  pumpellianus  and  also  by  the  probability  of 
hybridization  of  the  two  plants.  Judging  from  the  description  and  a  single 
spikelct  from  the  tyi)e  of  Hooker's  R  purgans  purpurasreuSy  collected  by  Dr. 
Ri(!hanlson  in  the  region  of  Bear  Lake,  British  America,  it  is  the  same  as  our 
plant. 

2079t>— No.  2'6 i 
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28a.  BBOMUS  FUMPELLIANXJS  TWEEDTI  Scribn.  in  Beal,  Gnas,  N.  A. 
2:  622.     1896. 

This  differs  from  the  species  in  having  the  leaves  and  sheaths  usually  pilose-pubeeeent 
throughout  and  the  flowering  glumes  with  coarser,  denser,  hirsute-pubet^oenc-e. 
In  other  respects  like  the  species. 

Type  No.  587,  collected  by  Frank  Tweedy,  Slough  Creek,  Yellowstone  Park. 

(Tcneral  distribution  apparently  the  same  as  for  the  species. 

Specimens  examined. — Colorado:  (H.  N.  Patterson29) ;  (M.  E.  Jones. )  Wyoming:  Sun- 
dance (D.  Griffiths  435,884); 
Meeteetae  Creek  (T.  A .  Wil- 
liams 2917);  Welcome  (T.A. 
Williams  2673,  2682);  Bear 
Lodge  (T.  A.  Willianw*  2655). 
Montana:  Lima  (P.  A.  Ryd- 
berg  2309,  C.  L.  Shear  568). 
Alaska:  Yukon  River  (Daw- 
son 92) . 

28/5.  BBOMUS  FUMPELLI- 
ANUS  MEIilCOIDES  n.  var. 

This  is  a  form  having  the  sheaths 
retrorsely  pilose-pubescent,  es- 
pecially on  the  lower  half  to- 
ward the  nodes.  The  pubes- 
cence on  the  margins  and  of 
the  flowering  glume  is  rather 
short  and  scanty,  and  the  awn 
is  entirely  wanting  or  some- 
times 1  mm.  long. 

Type  collected  by  Dr.  L.  H.  Pani- 
mel,  Beaver  Creek  Camp, Colo- 
rado, July  8,  1896,  altitude 
about  3400  meters.  This 
plant  is  rather  intermediate 
between  B.  pumpdUamu  and 
B.  mermisy  but  is  apparently 
an  endemic  form  and  belong? 
rather  with  the  former  than 
the  latter.  The  obtuse  glumes, 
with  thin,  purple  margins, 
give  the  plant  a  strong  resem- 

Fio.30.  liromas  nniolrndts:   a,  empty  glumeH;    6,  lateral  ^^^nce  to  Mdica,  whence  the 

view  of  a  flowering  glume.  name. 

V.  CERATOCHLOA  (Beauv.)  Benth.  &  Hook. 
ASpike/rt  largi\  Htronghj  compressed ^  and  more  or  kss  keeled. 

29.  BBOMUS  UNIOLOIDES  (Willd.)  H.  B.  K.  Festuca  uniohidei^  Willd."  Hort. 
Ben.l.  1  :  3.  pi.  S.  1806.  Bromns  unioloides  H.  B.  K.  (?)  Nov.  Gen.  et  Sp.  PI.  1  - 
151.  1815.  Bromns  carthartJcm  Vahl.  (?)  Symb.  Bot.  2  :  22.  1791.  CenOochloQ 
pnuhihi  Schrad.  Linmea,  6  :  Litt.  72.  1831.  Ceratochloa  schnidtri  Kunth,  Enum. 
PI.  1  :  416.     1H33.     Crratochloa  breinaristnta  Hook.  Fl.  Bor.  Am.  2  :  253.     184a 
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Bromiut  ivilldenomi  Kunth,  Rev.  Gram.  1  :  134.  183o.  Cenilochloti  mif/mutica 
Steud.  (?)  Syn.  PI.  Gram.  321.     18.54.     (Fig.  30. ) 

A  rather  stout  annual,  with  erect  or  suberect  panicle  and  strongly  compressed  oblong- 
lanceolate  spikeletB.     Culms  glabrous,  ab.jiit  5-10  dm.  high.     Sheaths  usually 
pilose-pubesc^ent,  sometimes  smooth,  typically  with  a  tuft  of  hairs  at  the  ba.<«e 
of  the  ligule;  ligule  about  3-4  mm.  long,  somewhat  laciniate  on  the  margin; 
blades  linear,  scabrous  on  both  sides  or  sparingly  pila*«e- pubescent.      Panicle 
miuiUif  elongaed  and  narrow  pyramidal^  1.5-S.6  dm.  long;  lower  l)ranche.M  2-4, 
short  in  small  forms,  to  rather  long,  spreading,  or  somewhat  drooping  in  the 
larger  ones.     8pikelet«  2-3.5  cm.  long, 
5-9  mm.  broad,  about  7-1 1-flowered; 
empty  glumes  broad,  subacute,  smooth 
or  slightly  scabrous,  the  lower  usually 
5-nerved,  7-10  mm.  long,  the  upper 
usually   7-nerve<l,    10-13   mm.    long; 
flowering  glumes  broadly  lanceolate, 
acut^,  subcoriaceous,  subglabrous  to 
coarsely  scabrous,  slightly  bidentate 
at  the  ai)ex,  about  13-16  mm.  long, 
usually  with  a  short  stout  awn,  rarely 
exceeding  2  mm.  long ;  palea  between 
ont'-lialf  and  three-fourth*  the  length  ofitJ< 
glume. 

General  distribution:  Alabama  to  Califor- 
nia and  southward.  Perhaps  intro- 
duced throughout  most  of  our  range. 
Occasionally  met  with  in  other  South- 
ern States. 

Type  grown  at  Berlin  from  seed  sent  from 
Carolina. 

Specimens  examined. — Alabama:  Mont- 
gomery (C.  Mohr  in  1868);  Auburn 
(Earle  &  Baker  1502).  Louimana: 
Calhoun  (C.  R.  Ball  76).  Texas:  San 
Antonio  (A.  W.  Barr  1873) ;  Riddle- 
ville  ( VV.  S.  Ruckman  in  1885) .  New 
Mexico:  (A.  Fendler  918 — an  imma- 
ture plant  approaching  B.  pdlyanthutf 
paniculatu^) .  Arizona:  Pipe  Spring 
(M.  E.  Jones  5272i) ;  Tucson  (J.  W. 
Toumey  28).  Calif oniia:  Kern 
County  (A.  B.  Leckenby  in  1896).  Fiq.U.— Bromusunioloidt.^/iiciikiaHU«:  a.  vuntty 

BromuM  caiharticus  Vahl,  1.  c,  judgingfrom   ^^™^^  "^^^^  ^'*'°  ^''^''^''''  ^'^^'^^  ^''^'''  "^  ^  ""'"■ 
the  original  description,  is  but  a  mere 

form  of  this  species,  and  were  it  not  for  the  reference  to  Feuillee's  platt*  (Jour. 
01)s.  Phys.,  etc.,  de  1'  Am^rique  Merid.  &  Ind.  Dec.  1)  as  representing  the  plant, 
we  should  not  hesitate  about  adopting  the  name;  but  after  examining  a  tracing 
of  the  plat«  kindly  furnished  by  Dr.  Robinson,  we  are  inclined  to  think  that 
there  is  a  mistake,  either  in  our  interpretation  of  Vahl's  description,  or  in  his 
reference  to  Feuillee's  plate,  as  that  does  not  represent  our  plant.  Only  an  exam- 
ination of  Vahl's  type  will  settle  the  question  conclusively.  Bromnn  submudrus 
Steud  1.  c,  collecte<l  at  St.  Louis,  judging  from  the  original  deHcrijHion,  belongs 
here.  We  have  been  unable  thus  far  to  locate  the  type  si)ecimen.  so  the  matter 
still  remains  in  some  doubt. 
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An  examination  of  a  spikelet  from  the  type  of  Ceraiochloa  breviarisiata  Hook,  proves 
conclusively  that  this  is  a  mere  short-awned  form  of  B.  uniohide*.  It  is  poesible 
that  the  locality  cited,  "  on  the  dry  elevated  ground  of  Lewis  and  Clarkes  River 
and  near  the  sources  of  the  Columbia,'*  may  be  the  result  of  a  confusion  of  labels. 
The  plant,  if  found  there,  must  almost  certainly  have  l)een  an  adventitious  one, 
which  seems  to  us  scarcely  probable  at  that  time — 1826. 
This  species  has  been  in  cultivation  so  long  that  its  endemi(!  distribution  is  difficult 

or  impossible  to  determine. 
20a.  BBOMUS   TTNIOLOIDES  BLSKKEANUS  (Presl.)  n.  comb.     VrraiochUM 

hsmkeana  C.  B.  Presl  in  J.  8. 
Presl,  Reliq.  Hjenk.  1:  285. 
1828.  (Fig.  31.) 
An  annual  or  biennial  plant  differ- 
ing from  the  species  in  its 
smaller  size,  being  about  1.5-5 
dm.  high,  and  narrow,  erect, 
subracemose  panicle  5-10  cm. 
long,  with  somewhat  smaller 
spikelets.  The  leaves  are  nar- 
row, linear,  pilose,  pubescent, 
both  sides  and  sheaths  re- 
trorsely  pilose.  Type  collet'ted 
"in  Cordilleris  chilensibus, 
inque  montanis  Peruviap." 
CJeneral  distribution:  Florida 
to  southern  California. 
:'i'X^iMKN8  EXAMINED . — Florida  : 
Madison  (R.  Combs  247— a 
form  with  somewhat  pobej*- 
cent  glumes).  Alabama:  Mo- 
bile (T.  H.  Kearney  16).  2bm- 
l^xar  County  {G.  Jenny  229); 
Hempstead  (E.  Hall  792);  (J. 
Reverchon  119)  ;Dallas  (J.Rev- 
erchon  lia5) ;  Fort. Clark  (E.  A. 
Meams  1273);  ('orpus  Christi 
(A.  A.  Heller  1497).  Cali- 
fornia: Men  tone  (J.  B.  Leibeig 
3296) .  Our  specimens  are  like 
specimens  from  the  type  collec- 
tion in  the  Bemhardi  herba- 
rium at  the  St  Louis  Botanical 
Gardens  (cf.  Kept.  Mo.  Bot. 
Fig.  32.— 5romt««wdr</«/i«a«;  a,  empty  glumes  with  two  Gard.    10:   pL  54*    f.  I.  180S) 

florets;  b,  dorsal  view  of  a  flowering  glume.  except  that    the   sheaths  are 

more  pilose. 
30.  BBOMUS  SXJBVELUTINTJS  n.sp.      (Fig.  32.) 

An  cR^ct,  tufted  perennial.  Culm  somewhat  puberulent  above,  about  2. 5-o  dm. 
high,  deiiMly  clothed  ai  the  hiHeimihtheold  sheaths.  Sheaths  ca?jc»cen/;  ligule  about 
1  mm.  long,  truncate,  latdniate;  blades  mirrou',  linear ^  ratfier  rigid,  l)ecoming  inrduif, 
canejirait  and  (dm  pilose  with  spreading  hairs,  those  of  the  culm  4-10  cm.  long,  tboee 
of  the  imiovations  longer.  Panicle  about  5-10  cm.  long,  narrow,  erect,  simple, 
sometimes  Inniring  but  a  single  spikelet,  or  the  I^wer  branches  in  pairs  and  abaot 
1-3  cm.  long.     Spikeleta  5-7  flowered,  2-3  cm.  long,  laterally  compressed,  beconi' 
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ing  rather  turjfi<i  at  maturity;  empty  glumes  subobtuse,  puberulent,  the  lower 

3-5-ner\'e<l,  8-l()mm.  long,  the  upper  7-nerved,  10-12  mm.  I(mg;  flowering  glume 

appreMffl-puftenUnil,  indistinctly  7-nerve<l,   12-15  mm.  long,   with    two  Hhort, 

rather  ohtiL*<e,  hyaline  teeth  and  Atifoutavm  :i-4  mm.  hnuj;  (mlea  short  iXK»tinate- 

ciliate  on  the  keels,  alxmt  3  mm.  shorter  than  its  glume. 
Type  No.  249,  S.  M.  Tra<-y,  eolletted  at  Reno,  Nevada,  in  1887. 
Distribution:  Nevaila  and  California. 
Specimens  examined. — Nevada:  I.e.     (hlifoniin:  Grassy  mountain  slope.  Fort  Tejon 

(S.B.  Parish  No.  U)95). 
This  plant  is  most  closely  related  to  B.  mnrginttlxts  from  which  it  is  distinguished 

chiefly   hy   the    narrow, 

rigi<l,  involute  leaves,  ca- 

nescent  leaves  and  sheaths, 

and    somewhat    ca»si)itoHe 

habit.    It  w*ems  to  Ik*  i)ecu- 

liar  to  arid  regions. 

31.    BBOMUS  MAKGINA- 

TUS  Nees  in  Steud.  Syn. 
PI.  (;ram.  322.  1854.  /W 
miw  frrn'iarisiaittit  Buckl. 
and  most  auct.  amer.  Not 
Ceratochlod  hrev'mri»lata 
Hook.  Bromus  paurijto- 
ruM  Nutt.  in  Herb.  Atwi. 
Nat.  Sci.  Phil.    (Fig.  33.) 

An  erect,  tufted,  rather 
stout,  short-lived  peren- 
nial, (^ilm  6-12  dm.  high, 
mostly  puberulent  or  pu- 
l)e8<*ent.  Sheaths  pUose- 
}mf}€i*rnU;  ligule  .V3.5  mm. 
long,  subrotund,  laciniate; 
bla^les  broad,  linear- lanceo- 
late, Homewhat  nixir^tly 
piloMe-pufteHrerU  th roughoiif, 
rather  rough  and  coarse, 
1.5-2.5  dm.  long,  6-12  mm. 
wide.  Panicle  erect,  rather 
narrfiw,  mostly  1-2  dm. 
long;  hnrcr  hrmicfuM  J-4i 
f^rert^  or  mmeirhat  ftprcad- 
ing  hi  flower^  unerptal,  loin'M 
rftrehj  inore  than  7  cm.  hnig 

cihI    hctmiuj    J    spikrif'lM.        Fi<i.:^\.— Bromus marginaiu«:  a, empty ghimes  with  three 
Spikelets   2.5-4   cm.    long,  florets;  6,  dorsal  view  of  a  floworinKfflumo. 

5-7  mm.  wide,  oblong- 
ovoid  to  obU)ng-lanceolate,  laterally  compressed,  somewhat  turgid  at  maturity, 
mostly  7-9-flowered,  erect  or  ascending,  the  uppermost  suliscssile;  empty  glumes, 
rather  broad,  scnbroun  io  Hcabrowt-puhescent;  the  lower  subacute,  3-5-nerved,  mostly 
7-9  mm.  long;  the  upper  broader,  obtuse,  9-11  mm.  long,  5-7-nerved,  the  lateral 
nerves  broad;  flowering  glume,  AitbcoriaceanSf  coarsely  pubescent ,  ovate-lanceolate, 
acute,  11-14  mm.  long,  mostly  7-nerved,  with  two  very  short  hyaline,  mibantte 
teeth  fUthe  apex  and  a  ratfier  stout  xtraight  awn  4-7  mm.  long ;  palea  ciliate-pectinate 
on  the  keels,  almost  or  ciuitc  equaling  its  glume. 
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Tvi)e  collected  by  Douglas  "on  the  Columbia  River,  St.  Louis."  The  reference  to 
St.  Louis  is  evidently  either  an  error  or  else  refere  U>  some  l(Htality  on  the 
Columbia  not  at  present  recognized  in  our  atlases. 

General  distribution:  Arizona  and  Colorado  to  Alberta  and  west  to  the  Pacific. 

Specimens  examined. — Arizomi:  (Dr.  E.  Palmer  in  1869;  535  in  1876);  Grand  Can- 
yon, (D.  T.  McDougal  181);  Tucson  (J.  W.  Tourney  752 J).  Colorado:  (C.  a 
Crandall  528).  Wtfomhig :  Sundance  (T.  A.  Williams  2611,  2612,  and  GrifiithH 
434,  911);  Meeteetse  Creek  (T.  A.  Williams  2904);  Bear  Lodge  (Willianii* 
2655a);  Little  Laramie  River  (Williams  2322,  2230,  and  Aven  Nelson  3333); 
Powder  River  (T.  A.  Williams  2799);  Spring  Creek  (T.  A.  Williams  2813i, 
J.  N.  Rose  698);  Sherman  (G.  W.  Letterman  81);  Parkman  (Aven  Nelson 
2457);  Sheridan  (L.  H.  Pammel  1897);  He^i-lett  (D.  Griffiths  932);  Beulah 
((Triffith8  970);  Little  Missouri  Buttes  (D.  Griffiths  585);  Medicine  Bow  River 
(A.  Nelson  4073).  YeUownton^  Natumal  Park:  Soda  Butte  (F.  Tweedy  586). 
Montana:  Bozeman  (C.  L.  Shear  449,  P.  A.  Ryd berg  3006,  3000);  Lima  (C.  L. 
Shear  569,  P.  A.  Rydberg  2314);  Mystic  Lake  (P.  A.  Rydbei^  2247);  Boulder 
Creek  (F.  Lamson-Scribner  4);  Castle  (P.  A.  Rydberg  3252,  3259);  Spanish 
Creek  Basin  (P.  A.  Ryd l)erg  3109,  T.  A.  Williams  2007,  2039);  Dry  Fork  Belt 
Creek  (P.  A.  Rydberg  3355);  Deer  Lodge  (P.  A.  Rydberg 2119,  C.  L.'shear378); 
Manhattan  (C.  L,  She^r  415);  Columbia  Falls  (R.  S.  Williams  604).  Alberta: 
St.  Mary's  River  (J.  Macoun  13038).  British  Columbia:  Lower  Frazer  River, 
49°  north  latitude  (Dr.  Lyall  in  1859).  Idaho:  Nez  Perces  County  (Sand- 
l)erg,  Heller,  and  McDougal  331);  Hatwai  Creek  (L.  F.  Henderson  2828). 
Washington:  (Sandberg  &  Leiberg  450);  Pullman  County  (A.  D.  E.  Elmer  253); 
Yakima  (A.  B.  Leckenby  1898);  Blue  Mountains  (C.  V.  Piper  2565);  Columbia 
River,  Klickitat  County  (W.  N.  Suksdorf  174);  Waitsburg  (R.  M.  Homer  568); 
Walla  Walla  (C.  L.  Shear  1593).  fJregmi:  Elgin  (C.  L.  Shear  1734);  east  side 
Harney  Valley  (J.  B.  Leiberg  2370);  above  Wallowa  Lake  (C.  L.  Shear  1803); 
(iearhart  ((-.  L.  Shear  1695,  W.  C.  Cusick  650a).  Nevada :  Diamond  Mountains 
(S.  Watson  1327);  Virginia  Mountains  (S.  Wataon  1326);  Reno  (S.  M.  Tracy 
224).  California:  (J.  (i.  I^mnion  1875);  San  Francisco  (F.  Lamson-Soribner 
in  1899);  Mission  Hills  (Michener  and  Bioletti  123). 

The  original  description  of  the  above  species,  which  is  quoted  in  full  below,  applies 
so  well  to  the  specimens  referred  to,  that  taken  in  connection  with  some  other 
circumstances,  we  feel  little  hesitation  in  taking  it  up.  So  far  as  we  know,  it  has 
not  before  btH^n  recognized,  except  by  Foumier  (Mex.  PI.  2:  127),  who  seems  to 
have  somewhat  misinterpreted  it. 

The  plant  has  been  generally  referred  to  Bromm  hreviaristatus  (Hook.)  Buckl.  1.  c. 
It  is  the  same  as  the  spet'imen  of  Bromus  pauciflorus  Nutt.  in  Herb.  Acad.  Nat. 
Sci.  Phil.,  upon  which  B.  breiianstntm  Buckl.  was  founded.  Hooker  appeare 
to  have  included  it  in  his  Ceratochloa  l/reviaristatayas  there  isaspikeletof  it  in  the 
Gray  Herbarium,  which  Dr.  Gray  has  marked  "original  spec."  The  distribution 
of  this  plant  by  Hooker  under  the  name  f/reviaristaia  led  Torrey,  Gray,  and 
Thurljer  to  a  misinterpretation  of  the  species,  for  as  already  mentioned  under 
B.  iinioloidra,  Hooker's  drawing  and  type  clearly  belong  to  that  species. 

Wo  have  been  unable  as  yet  to  locate  Ness's  type  specimen;  but  the  fact  that  Hooker 
distributed  this  plant  from  Douglas's  collection,  taken  in  connection  uith  the  fact 
as  shown  in  a  season's  work  in  the  region  of  the  Columbia  that  this  species  and 
its  varieties  are  the  most  common  bromes  met  with,  there  is  left  little  doubt  that 
we  have  the  plant  Nees  described. 

This  species  is  quite  variable.  Toward  the  north  it  passes  into  B.  aleutenm  Trin., 
and  southward  into  B.  polyanthus^  while  near  the  Pacific  coast  it  passes  through 
var.  lalior  into  B.  carinalus. 
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Index  Kewensifl  j<ivee  this  as  a  synonym  of  B.  cUialu*  L.,  but  this  is  evidently  a 

mistake.     The  following  is  the- orifjinal  description  taken  from  Steudel  1.  c: 
"Bromus  marginatum  Nees  (rapt.  sub. :  (W(Uorhlori) . 
"Foliis  vaginisque  hirsutis;  paniculsp  erect*e  strictie  radiis  subsimplicibus;  spiculis 

oblongo-lanceolatis  compresais  utrinque  convexis  pube8centi-Ht*abri8  O-S-floris; 

seta  valvula  sua  7-nervia  duplo  breviore.     ^     Douglas  legit  ad  fluv.     Columbia 

St.  Louis." 

31(r.  BBOMUS  MAAGINATXTS  LATIOB  n.  var. 

A  laiiger  and  stouter  plant  than  the  species,  sometimes  reaching  17  or  18  dm.  high. 
P^icle  larger,  2-3  dm.  long,  with  longest  lower  branching  10-20  cm.  long,  awn 
usually  slightly  longer,  sometimes  rea<!hing  6  or  7  mm.  Otherwise  like  the 
species. 

T\pe  No.  1615,  collected  by  C.  L.  Bhear,  Walla  Walla,  Washington. 

General  distribution  about  the  same  as  for  the  species,  but  in  lower  altitudes,  })eing 
most  common  in  the  foothills  and  valleys  down  to  about  1,600  meters. 

Specimens  examined. — New  Mexico:  Santa  Fe  (Dr.  George  Vasey).  UUth :  Springdale 
(M.  E.  Jones 5242).  Colorado:  Ft.  Collins  (L.  H.  Pammel).  Arizona:  Little  Ur- 
amie  River  (T.  A.Williams  2233).  Wyoming:  Bozeman  ((\  L.  Shear  476;  R  A. 
Rydberg  2213);  no  hxrality  (J.  W.  Blankinship);  Sheep  (Vei^k  (P.  A.  Rydl>erg 
3308;  F.  L.  Scribner  16);  Spanish  Creek  (P.  A.  Rydl)erg  3:«7);  P:ai*t  (iallatin 
Swamp  (P.  A.  Rydt)erg  3171 ) ;  Spear  Basin  (P.  A.  Rydberg  3155) .  Naho :  head  of 
Little  Potlatch  River  (Sandl)erg,  Heller,  &  McDougal434,  :«1) ;  Ix^wi.ston  (A.  A. 
&  E.  G.  Heller  3202);  Mos<-ow  (L.  F.  Henderson  2829);  St.  Jof^ephs  River  (J.  B. 
Leiberg  1298) .  Wwihingion:  W^al la  Walla  (C.  L.  Shear  1615);  Pullman  (C.  V. 
Piper  1738).  Oregon:  (W.  C.  Cusick650);  Prineville  (J.  B.  Leiberg  314).  Cali- 
fornia: (J.  G.  Lemmon). 

This  plant  has  been  collected  by  wool  waste  heaps  at  North  Berwick,  Maine.  It  is 
also  escaped  from  cultivati(m  about  Ames,  Iowa,  froni  which  place  it  is  repre- 
sented in  the  herbarium  by  C.  R.  BalFs  Nos.  33  and  148. 

Forms  of  this  plant  in  Oregon  and  Washington  conneirt  with  B.  carinatm  hmikerianus, 
which  is  generally  distinguished  by  its  smoother  spikelets  and  longer  awns. 

81/9.  BBOMUS  MABOINATT7S  SEMIKXJDTJS  n.  var. 

This  differs  from  the  species  in  the  following  particulars:  I^sually  more  leafy,  but 
less  pubescent  or,  in  some  cases,  nearly  smooth  throughout;  spikelet**  with  empty 
glum€»8  glabrous  or  slightly  scabrous  on  the  nerves;  flowering  glumt^s  somewhat 
scabrous  or  8(«brou8-pulx»rulent. 

Type  No.  1811  C.  L.  Shear,  colle<rted  on  open  mountain  side  5  miles  alH)ve  Wallowa 
Lake,  Oregon. 

Distribution  about  the  same  a^  for  the  species. 

Specimens  exa.hined.— r?a/i.-  Santa  Clara  (M.  E.  Jones  5118b);  Ogden  (T.  A.  Wil- 
liams 2477;  S.  M.  Tracy  322).  Wyoming:  Sherman  ( L.  11.  Pammel ) ;  Bt»ar  Lodge 
(T.  A.  Williams  2648,  2633);  Sundance  (D.  Griffiths  984);  Spread  Creek  (F. 
Tvyeedy  64).  Idaho:  Beaver  Canyon  (C.  L.  Shear  573);  Forks  of  Boise  River 
( L.  F.  Henderson  3271).  Yellowstone  National  Park:  (J.  N.  Rojh»  222).  Montana: 
Spanish  Creek  (P.  A.  Rydl)erg  3028,  3104);  Gallatin  County  (F.  Twetxly); 
BridgerPas8(P.  A.  Rydl)erg3219);  Bozeman  (P.  A.  Rydl)erg22:WA).  Amnilma: 
(\vpress  Hills  (J.  Macoun  13040).  Washington:  (G.  R.  Vasey;  Kirk  Whitini  2, 
4);  Montesano  (A.  A.  &  E.  G.  Heller  3979).  Oregon:  Mountains  alH)ve  Wal- 
lowa Lake  (C.  L.  Shear  1811,  1789,  1777,  1785,  1803,  1810,  1794,  1815,  1766,  1775, 
1796);  Wallowa  I^e  (C.  L.  Shear  1751,  1762);  Hood  River  (L.  F.  Henderson); 
Hoover  Creek  (J.  B.  Leiberg  138);  Government  Meadows,  Blue  Mountains  (C. 
L.  Shear  1668,  1666);  Blue  Mountains  ((\  L.  Shear  1679,  1688,  1674);  Cathedral 
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Rooks,  Crater  Lake  (Coville  &  Leiberg  379);  Ravena  (A.  B.  Leckenby);  Portland 
(B.  Killin);  Grants  Pass  (T.  Howell  251);  hills  northwest  of  CorvalliM  (M. 
Craig).  CdUfcrnin:  (J.  (x.  Lemmon  438;  C.  A.  Purpus  5421);  Donner  Lake 
(L.  H.  Pammel);  San  Jatnnto  Mountains  (H.  M.  Hall  785);  mountain^)  south 
of  Dixie  Valley  (J.  B.  Davy);  no  loc^ality  (Vasey). 
This  form  is  the  connecting  link  l>etween  B.  nvarginaius  and  B.  ffolyanthuH,  It,  like 
the  species,  is  a  mountain  i)lant  extending  up  to  about  3000  meters  altitude  or 
somewhat  higher.     In  the  lower  altitudes  the  panicle  tends  to  become  longer 

and  laxer,  passing  into  va- 
riety latior. 

32.  BBOMUSPOLTAirrHTTS 

Scribn.  nom.  no  v.  Bromus 
muUiflorHS  S<Tibn.  T'.  S.  Dept 
Aer.  Div.  Agrost.  Bui.  18:  46. 
1898.  Not  Weig.  1772,  et  al. 
(Fig.  34.) 
A  rather  stout,  erect,  short-lived 
]>erennial.  Culm  smooth  or 
pubenilent  at  the  no<les, most- 
ly 6-10  dm.  high.  Sheath.** 
typically  8m(K)th,  rarely  spiaree- 
ly  pilose;  ligule  alK)ut  2  ram. 
long,  rounded,  subentire; 
blades  linear-lanceoUitCy  monilu 
scabrousy  especially  abovf.  Pan- 
icle elongate,  eret-t,  branches 
usually  short  and  erect  or 
slightly  spreading.  8pikeleti» 
mostly  3-3.5  cm.  long,  later- 
ally compressed,  carinate^ 
rather  densely  7-11  flowered; 
empty  glumes  broad,  smooth 
or  somewhat  scabrous^the  lower 
3-nerved,  rather  obtuse  or 
subacute,  6-8  mm.  long,  the 
upper  5-7  nerved,  most  ob- 
tuse, 9-11  mm.  long;  flower- 
ing glume  7  nerved,  13-15 
mm.  long,  smooth  or  scabrous^ 
rather    obtuse,     emarginate 

with  a  broad,  hyaline  mar- 
Fio.  M.-Bromvs  polyanthus:  a,  empty  glumes  >vith  two  ^       ^^^^  ^  ,,^^    1  j^ 

florets;  6,  dorsal  view  of  a  flowering  glume.  ,.    ,      ,  ,         .       \ 

a  little  shorter  than  its  glome. 

Type  No.  4024,  collecte<l  by  Aven  Nelson  at  Battle  Lake,  Sierra  Madre  Mountains, 
Wyoming. 

General  distribution:  Colorado  and  Utah  north  to  Montana  and  Oregon. 

Specimens  examined. — Colorado:  Glenwood  Springs  (Shear  &  Bessey  1300) ;  Buffalo 
Pass  (Shear  &  Bessey  1434,  1474,  1484);  Yampa  (Shear  &  Bessey  1421);  Red 
Dirt  Divide,  Routt  County  (Shear  &  Bessey  1347, 1362,  1385) ;  near  Pallas  (Shear 
&  Bessey  1411);  Middle  Park  (G.  Vasey) ;  Robin.son  (C.L.  Shear  104o) ;  Rabbit 
Ears  Pass  (C.  F.  Baker  4).  Utah:  Logan  (P.  A.  Rydberg  2347) ;  Alta  (M.  R  Jones 
1111) ;  Fairview  (M.  E.  Jones  5554m) .     Idalio:  Beaver  Canyon  (C.  L.  Shear  596; 
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p.  A.  Rydben?  2342);  Montpelier  (T.  A.  Williams  2553).     Wi^oming:  Bear  Tooth 

Mountains  (W.  H.  Forwood);    Bear  Lodge  Mountains  (T.  A.  Williams  2619); 

Jacksons  Lake  (W.  H.  Forwood);  Elk  Mountain  (A.  Nelson  4098);  Buffalo  Fork 

(F. Tweedy  65);  Rife*8  Ranch  (A.Nelson  3759,  3827);  Seminole  Mountains  (A. 

Nelwn  4921) ;  Sierra  Ma<lre  Mountains  (A.  Nelson  4035).    Montana:  Lima  (C.  L. 

Shear  560 J) .      Oreg(m :  Powder  River  Mountains  (C.  V.  Piper  2529). 
The  above  species  is  very  closely  related  to  B.  marginatus,  into  which  it  passes  and  of 

which  it  should  perhaps  be  regarded  as  a  variety.     It  differs  chiefly  from  the 

typical  form  of  B.  niar- 

ginatus  in  being  smooth- 
er throughout. 
82a.    BBOMUS    POLT- 

ANTHUS  PANIOXT- 

LATTJS  n.  var.     (Fig. 

35,) 
A  rather  tall,  leafy  plant 

with    a    larger,  laxer, 

more  spreading  panicle 

than    the   species  and 

having  the  upper  part 

somewhat    nodding. 

The  leaves  are   rather 

broader  and  the  spike- 
lets  slightly  narrower, 

with  the  florets  rather 

kK)ser  in  flower  and  the 

awn  sometimes  reach- 
ing 7  mm.  long. 
T>'pe  No.  333  Tracy,  Karle, 

and  Baker,  collectefl  in 

West  Mancos  Canyon, 

Colorado,  altitude  about 

3,000  meters. 
Specimens  examined. — Col- 
orado :     West    Mancos 

Canyon  (Baker,  Earle 

and  Tracy  333);  Trim- 
ble Springs  (Baker, 

Earle  &  Tracy  4.301); 

Parrott  (Baker,   F^rle 

&  Tracy  4297) ;  Buffalo 

Pass  (Shear  &  Bessey 

1493);  Sheep  Horn  Di-    Fio.  yt.—BrfmuJt  olnUenMf:   a,  empty  glumes  with  two  florets; 

vide   (Shear   &   Bessev  6.  dorsal  view  of  a  flowerinK  Kl»me. 

1552);  La  Veta  (C.  L. 

Shear  812).     Utah:  Gunnison  (L.  F.  Wanl  286).     Arizona:  Strawln-rry  Creek 

(D.  T.  McDougal  707). 
This  plant  bears  the  same  relation  to  the  species  that  B.  marginatuft  laiior  does  to  its 

species.     Its  distribution  is  more  southern  in  general  and  most  frequent  in  lower 

altitudes. 
83.  BBOMUS  AliEUTEKSIS  Trin.  Griseb.  in  Ledeb.  Flor.  Ross.  4  :  361.     1853. 

(Fig.  35.) 
A  rather  tall,  stout  perennial,  uith  a  lax,  subered  panicle  and  broad,  linear-lanceolate 

leaves.     Culms  5-10  dm.  high,  erect,  stout,  usually  slightly  pubescent  just  below 
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the  nodes ;  internodes  generally  3  to  4.  Sheaths  usually  equaling  or  exceeding 
the  interntxies,  coarsely  striate,  usually  sparsely  retrorsely  pilose ;  ligole  4-6  mm. 
long,  snbrotund  above,  somewhat  laciniate ;  blades  mostly  20-35  cm.  long,  UMiaily 
sparsely  pilose  on  both  sides.  Panicle,  12-20  <»n.  long;  lower  branches  i--^,  Uar- 
iti(j  J-J  Hpilcelets  somewhat  nodding^  becoming  more  or  less  rigid  and  erect  when 
old.  Spikelets  oblong-lanceolate,  compressed,  2.5-3.5  cm.  long,  7-9  mm.  broad, 
3-<>-flowered ;  empty  glumes  broad,  subequal,  the  lower  distinctly  3-nerveil,  sub- 
acriite,  upper  distinctly  5  or  obscurely  7  nerved,  obtuse,  10-13  mm.  long,  usually 
scabn^us,  esj^ecially  on  the  nerves;  flowering  glume  broadly  lanceolate  diMmdly 

7-nert^dy  with  a  broad 
membranous  margin, 
smooth  to  scabrous- 
pubescent,  averaging  about 
15  mm.  longy  bidentate  at 
the  apex,  awned;  awn 
stout,  scabrous,  mostly 
9-1 J  mm.  long-y  palea 
nearly  equaling  its  glume, 
acute,  ciliate-pectinate  on 
the  keels.  Pachilla  thin- 
ly pubescent,  about  3 
mm.  long. 
General    distribution:     Atka 

and  Unalaska. 
Type  in  Herb.  Ledebour  from 
Unalaska,  collected  by 
Eschscholtz. 
Specimens  examined. — Una- 
laska  ( W.  H.  Evans  550  in 
1897;  Dr.  A.  Kellogg  142 
in  1867;  S.  Applegate,  no 
number  or  date;  M.  W. 
Harrington  in  1871-72). 
Atka  (L.  M.  Turner  1194 
in  1880). 
This  species  is  very  closely 
related  to  B,  marglnatus. 
The  original  description 
says  "spikes  glabrous," 
but  we  have  amended  it 
to  include  forms  having 
scabrous-pubescent  fiow- 

FiG.  30.— i^rawHi*  K/7r/««i.*V;  (7,  empty felLiiKr;  with  two  florets  enng    glumes.        Such 

showing  the  palea*;  h,  doreal  view  of  a  flowering  glume.  forms    coming    from    St. 

Petersburg  Herb,  and 
evidently  determined  by  Trinius  are  in  the  Gray  Herb.  We  have  seen  no  speci- 
mens with  perfectly  glabrous  spikelets. 

34.  BBOMUS  SITCHEKSIS  Bong.  Obs.  Veg.  Sitch.     173.     1831.     (Fig.  36.) 

A  tall,  stout,  leafy  perennial.  Culm  smooth,  nearly  erect,  12-18  dm.  high.  Sheaths 
shorter  than  the  internodes,  smooth;  ligule  large,  roundetl  entire  or  somewhat 
torn,  3-^  mm.  long;  blades  Imear-lanceolati',  S-4  dm.  Imig,  1-12  mm.  broad y  sparsely 
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short-pUoae  dl^ore^  nmooth  l)eneaih.  Panicle  large^  ku'^  drooping,  :2.5-3.5  dm.  long; 
lower  brnncfies  k^-4,  long,  weaky  spreading,  usually  fearing  1-3  spikrlrtr.  on  long,  slander 
pediceh.  Spikelete  2.5-3  cm.  long,  6-8  mm.  wide,  oblong-lanceolate,  ntrongly  lat- 
erally compressed,  rather  loosely  flowered;  empty  glumes  acute,  smooth  or  scal)- 
roiis  on  the  nerves,  the  lower  lanceolate,  3-nerved,  8-9  mm.  long,  the  upper 
broader,  5-7  nerved,  10-12  mm.  long;  flowering  glume  broadly  lanceolate,  acute, 
about  12-14  mm.  long,  7-nerved,  smooth  or  scabrous,  shortly  bidentate  at  the 
apex,  imth  a  straight  awn 6-9  mm.  long;  palea  considerably  shorter  than  its  glume, 
short  pectinate-ciliate  on  the  keels. 

Type  irom  the  Island  of  Sitka. 

(General  distribution :  Alaska 
Houth  to  Washington,  appar- 
ently near  the  coast. 

Specimens  examined. — Alaska: 
Unalaska  (Dr.  A.  Kellogg 
142);  Hope  Island  (Dr.  A. 
Kellogg  143);  YesBay(Thos. 
Howell  1722A) — a  form  ap- 
proaching B.  aleutemtis  in  its 
shorter  awn  and  somewhat 
broader  flowering  glume. 
Cascade  Mountains :  49  n.  lat. 
(Dr.  Lyall  in  1859)— a  form 
approaching  B.  car  in  at  us 
hookerianus. 

Thi.s  species  is  related  to  B.  alen- 
tensis  and  B.  carinatus  hook- 
erianus, but  most  closely  to 
the  latter,  from  which  it  dif- 
fers in  the  typical  form  in  its 
more  robust  form,  laxer  pani- 
cle with  fewer  spikelets  and 
much  longer,  weaker,  spread- 
ing branches. 

35.  BBOHnrS    CAKINATT7S 

Hook.   &  Arn.   Bot.   Beech. 

Voy.  Suppl.  403.     1841.  Bro- 

mus  Jtookerianiis  minor  Scribn. 

in  Beal,  Grass.  N.  A.  2  :  614. 

1896.     Bromu^  oregonus^  uti. 

in  Herb.  Acad.  Nat.  Sci.  Phil. 

(Fig.  37.) 
.  ,         ,  .         .   ,      ..,  ^      Fig.  SI.— Bromus  carinatm:  a,  empty  glumes  with  three 

An  annual  or  biennial  with  erect  g^^^.  ^^  ^^^^  ^j^^  ^^  ^  flowering  glume. 

culm,  linear  leaves,  and  erect 

or  Kuberect  panicle.  Culm  about  5-8  dm.  high,  slightly  pubescent  at  the  nodes. 
Sheaths  mostly  shorter  than  the  nodes,  retrorsely  soft  pilose;  ligule  3-4  mm.  long, 
sublaciniate;  blades  flat,  mostly  narrow,  about  1-2.5  dm.  long,  3-6  mm.  broad,  thiidy 
pilose  both  sides.  Panicle  pyramidal,  somewhat  lax,  about  1 .5-2.5  dm.  long;  lower 
branches  about  3,  spreading,  or  somewhat  drooping.  Spikelets  lanceolate  to 
suboblong-lanceolate,  compressed,  about  2.5-S  cm.  long  and  5  mm.  broad,  5-9  flow- 
ered; empty  glumes /anc^'o/a^e,  acute,  glabrous  to  slightly  scabrous-ptibescent;  the  lower 
distinctly  3  or  sometimes  obscurely  5  nerved,  7-9  mm.  long;  the  upper  5  or  some- 
times obscurely  7  nerved,  9-11  mm.  long;  flowering  glume  lanceolate,  obscurely 
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7-nerved,  puhendent  or  short-puheHcenl^  about  13-16  mm.  long,  bifid  at  ike  apex 
and  Imtering  into  an  awn  7-10  mm.  Uituj;  paleH  nearly  equaling  ite  glume,  eiliate- 
pectinate  on  the  keels;  rachilla  slender,  somewhat  pube^'ent,  about  8  mm.  long. 

General  distribution:  Nevada,  California,  Oregon,  and  Washington. 

Type  collecte<l  by  Douglas  near  Monterey  or  San  Francisco,  California. 

Specimens  examined. — Nevada:  St.  Thomas  Canyon  (M.  E.  Jone«  5069x  in  1894). 
Washington:  western  Klickitat  County  (W.  N.  Suksdorf  173  in  1885);  Walla 
Walla  (C.  L.  Shear  1579  in  1889);  Fair  Haven  (C.  V.  Piper  2607  in  1897); 
Tacoma  (A.  B.  Leckenby  in  1898).  Oregon:  Eight  Dollar  Mountain  (T.  How- 
ell in  1884,  distributed  as  Bromm  hookerianus  minor  Scribn. ;  252  in  1887,  large 
form  with  broad  spikelets  and  glumes  approaching  B.  7narginaiu») ;  McMinnville 
(C.  L.  Shear  1617  in  1899).  California:  Santa  Cruz  (C.  L.  Anderson  128  in 
1889);  no  locality  (C.  L.  Anderson  120  in  1888;  76  in  1888;  96  in  1888— this 
specimen  is  about  identical  with  specimens  in  the  Gray  herbarium  from  Doug- 
las's collection  which  are  evidently  typical;  109  in  1888);  Bear  Valley,  San 
Bernardino  Mountains  (S.  B.  Parish  3298  in  1894);  San  Bernardino  Valley  (S. 
B.  and  W.  F.  Parish  1534  in  1882);  San  Gorgonio  (S.  B.  and  W.  F.  Parish  1533— 
this  is  a  rather  broad-leafed,  very  robust  form);  San  Diego  (C.  R.  Orcutt  1178 
in  1884;  511  in  1884);  San  Jose  (Mrs.  Bush  in  1880);  San  Luis  Obispo  (Mr?. 
Summers);  Mendocino  County  (J.  W.  Blankinship  :^  in  1893) ;  near  Mendocino 
(H.  E.  Brown  747  in  1898);  San  Diego  County  (G.R.  Vasey  in  1880);  Mariposa 
County  (J..W.  Congdon  in  1895);  Sonoma  (E.  Samuels  222);  (J.  M.  Bigelow, 
Whipple  expedition  collection  in  1853-54);  Mount  Hamilton  (C.  Rutter  92  in 
1895);  near  Mount  Shasta  (K.  Palmer  2626  in  1892— this  is  the  form  which 
Nuttall  called  Bromm  oregonm;  it  differs  from  typical  7?.  carinahm  in  its  somewhat 
broader  glumes  and  slightly  denser  pubescence);  southeastern  California  (K 
Palmer  546  in  1896);  New.  York  Falls  (Geo.  Hansen  627);  Berkeley  (J.  Burtt 
Davy  204  in  1893);  Kellogg  and  Harford  1113  in  1868  and  1869);  I»8  Angelee 
(S.  M.  Tracy  168  in  1887);  I^aguna  (L.  Schoenfeldt  3624  in  1894). 

36nr.  BBOMTJS  CABIN ATUS  CALIFOBNICTTS  (Nutt.)  n.  comb.  Bromm 
calif  amicus  Nutt.  in  Herb.  A<^*ad.  Nat.  Sci.  Phil. 

A  form  intermediate  between  typical  B.  carinatus  and  B.  carinains  hookrrianus.  Dif- 
fering from  the  former  in  its  nearly  smooth  leaves  and  sheaths  and  its  flowering 
glumes  merely  scabrous.  From  the  latter  it  differs  in  its  narrower  spikelets  and 
glumes. 

NuttalFs  specimen  in  the  Philadelphia  Academy  herbarium  labeled  "u.  C^lif."  is  a 
mere  scrap  showing  only  two  small  panicles  from  different  plants  and  having  a 
few  small  upper  leaves.  This  form  must  Ixi  near  B.  hookeri  srhaffnrri  Foum, 
judging  from  his  description. 

The  following  specimens  fn>m  southern  and  I^ower  California  have  been  referred  to 
this  variety.  Ijjwer  California:  To<los  Santos  Bay  (Miss  F.  E.  Fish  12);  Potrero 
Valley  (C.  R.  Orcutt,  in  1889).  California:  San  Diego  (D.  Cleveland  13);  (C.  R. 
Orcutt  511a). 

85/?.  BBOMUS  CABIN ATTTS  HOOBEBIANTJS  (Thurb.)  n.  comb.  Bromm 
hookerianns  Thurb.  in  Wilkes  U.  S.  Exp.  Exf)e(l.  17^:  493.  1874.  Ceratochloa 
grandifiora  Hook.  Fl.  Bor.  Am.  2  :  253.  1840.  Bronnis  Hrens  Buckl.  Proc. 
Acad.  Nat.  Sci.  Phil.  98.  1862.  Not  B,  nniohides  virens  Nees,  Agroat.  Braz.  470. 
1829.     Bromus  nitens  Nutt.  in  Herb.  Acad.  Nat.  Sci.  Phil.     (Fig.  38.) 

A  robust  plant,  larger  in  all  its  parts  than  the  specie^?.  Panicles  erect,  2-4  dm.  long; 
branches  spreading.  Spikelets  5-10  flowered,  3-4  cm.  long,  5-7  mm.  broad; 
empty  glumes  slightly  broader  and  less  acute  than  in  the  species;  flowering 
glumes  also  broader  and  scabrom  with  a  l)road  hyaline  margin  and  an  awn  10-16 
mm.  long. 
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Greneral  distribution:  California  to  Washington  and  Idaho.     Type  in  the  herb«u4um 

of  the  Royal  Gardens,  Kew,  England,  collected  on  the  "plains  of  the  Columbia." 
Specimens  examined. — California:  Ran  Jose  (ex  herb.  State  Normal  School);  Ojai 

Valley   (F.  W.   Hubby   36).     Oregmi:  Gearhart   (C.   L.   Shear  1734J,  a  form 

appnmching  B.  marginatns)\  near  Rhea  Creek  (J.  B.  T^iberg  65);  (W.  C.  Cusick 

1321).      Washington:  Klickitat  County  (W.  N.  Suksdorf  16);  Seattle  (C.  V.  Piper 

and  E.  C.  Smith  944);  (C.  V.  Piper  818).     Idaho:  Valley  of  Clearwater  River 

(Sandberg,  Heller  <fe  McDougal  166). 
TliLM  variety  passes  by  various  intermediate  fonns  into  the  species  and  also  into  B, 

marginatns.     It  is  so  inconstant 

in  character  that  it   does  not 

seem  advisable  to  try  to  hold  it 

to  specific  rank.     Through  the 

kmdness  of  Sir  W.  T.  Thiselton- 

Dyer,  diretrtor  of  Kew  Gardens, 

we    have    })een    permitted    to 

examine   a  spikelet   from    the 

original  specimen  collected  by 

Douglas  cm  "Upland  dry  soils 

on    the    Mult^K)nah    (Oregon) 

1826. '  *     This  leaves  no  doubt  as 

to  the  form  which  Hooker  t(M)k 

as  the  type  of  his  Ceratochloa 

grandifiora. 

Sby,  BBOMUS  CABINATT7S 
DEKSTJS  n.  var. 

A  tall,  stout,  ere<'t  plant,  wlthadense 
j>anicle  3  dm.  long.  It  differs 
from  the  species  in  its  stouter 
habit,  smoother  leaves  and 
sheaths,  the  leaves  being  smooth 
or  merely  scabrous,  and  the 
panicle  with  numerous  rays, 
some  of  the  lower  l)eing  com- 
pound and  l)earing  many  spike- 
lets.  The  spikelets  are  narrow, 
2-2.5  cm.  long,  with  the  florets 
subdistant,  showing  the  slender 
scabrous  rachilla  when  in  flower; 
empty  glumes  as  in  the  species; 
flowering  glume  coarsely  scab- 
rous, alxnit  1  (tm.  long;  awn 
slender,  5-7  mm.  long. 

Tyi)e  collected  by  Blanche  Trask 
**  about  opuntia  "  on  San  Nicho- 
las Island,  California,  No.  1,2,  April,  1897.  The  specimen  cited  shows  only  the 
panicle  and  the  upper  leaf.  We  should  be  inclined  to  give  this  sjwcifit^  rank 
but  for  the  fact  that  a<;companying  specimens  from  the  same  island  show  forms 
connecting  it  with  the  species. 

85^.  BBOMUS   CABIN ATTJS  LINEABIS  n.  var.     (Fig.  39.) 
A  somewhat  Cc'espitose  plant,  with  slender,  nearly  erect  culms  and  very  narrow  linear 
leaves.     It  differs  from  the  typical  form  of  the  si>ecies  in  its  narrow,  subrat^emose 
panicle,  5-10  cm.  long,  and  in  its  shorter  and  narrower  leaves.     The  spikelets 


Fio.  38. — Bromm*  rannatuK  honkfrianun :  a,  an  entire 
spikelet;  b,  flowerinjf  glume  without  the  nwn ;  c,  earj'- 
opsis  .showing  plumose  apex;  d,  sterile  flower  showing 
the  lodicules. 
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are  slightly  broader,  glunies  not  ho  at^ute,  and  awn  somewhat  stouter  and  Mhorter, 
5-7  mm.  long. 
Type  in  the  herbarimn  of  the  Department  of  Agricukure  collected  by  Dr,  G.  R.  Vasey 

in  California  in  1875. 
85^.  BBOMUS  CAKINATT7S  ABIZONIOXTS  n.  var. 

Sheaths  and  leaves  more  scantily  pilose  than  in  the  species.  Panicle  erec't,  narrow 
pyramidal  to  subracemose,  spikeleti*  and  glumes  slightly  broader  than  in  the 
Hpe(;ies,  empty  glumes  glabrous;  flowering  glumes  gparsely  seahrom-jmfterulent,  lesH 

acute;  amnthortfr,  5-^  mm. 
long. 
Type  in  the  Herbarium  IT.  8, 
Department  of  Agricul- 
ture, collected  by  C.  G. 
Pringle  in  Santa  Cruz  Val- 
ley, Tucson,  Arizona,  May 
3,'l884. 

Spbctimens  examined. — .Iriro- 
na:  fifteen  miles  above 
Pierces  Ferry  (M.E.  Jones 
5077ar);  Tucson  (J.  W. 
Tourney  748,798);  Bra<l- 
shaw  Mts.  (J.  W.  Tourney 
27);  near  Congress  (C.  R. 
Orcutt  2531).  Tea:an:  El 
Paso  (M.E.  Jones  19a.). 

This  may  l)e  the  Broiuun hookeri 
schlechtendalii  Foum.  Mex. 
PI.  2:  127.  1886,  a.s  it  dif- 
fers only  in  a  few  minor 
particulars  fn^m  the  origi- 
nal description  of  that  va- 
riety. It  also  closely  ap- 
proaches B.  marginatuf 
seminudiui. 

86.  BBOMUS  LACINIA- 
TTJS  Beal,  Grass.  X.  A. 
2:615.     1896.     (Fig.  40.) 

An  erect  perennial  with  a  lax, 
some w hilt  secund  panicle 
and  laterally  tx)mpressed 
purplish  spikeletfl.     Culm 

FiK.:W.— //roH*'/^  carinotuH  linraiin:  a,  empty  glume«  with  two  about 5-7 dm. high  sm<X)tll 

floret*:  />.  dorsal  view  of  a  flowering  glume.  i.   i    i      '     ,     ' 

or  slightly  pubescent  at 
the  nodes.  Sheaths  mmoth;  ligule  alx)ut  2  mm.  long,  subtruncate,  laciniate; 
blades  niiKHjth,  both  sides  linear-lanceolate,  ascending,  somewhat  stiff,  5-20  cm. 
long  by  3-5  mm.  broad.  Panicle  suberect  or  somewhat  drooping,  lax,  about 
10-17  cm.  long,  lower  rays  :^-4,  slender,  l^earing  1-2  spikelete.  Spikelets  about 
5-flowered,  ^-^..5  cm.  long,  about  5  mm.  l/roadf  lower  somewhat  drooping,  later- 
ally compressed;  empty  glumes  ftmooth,  lower  broa<l-lanceolate,  acute,  3-nerved, 
6-7  mm.  long,  upper  broader,  obtuse,  5-7-nerved,  8-9  mm.  long;  flowering  glume 
ovate-lanri'olate,  ckartareon,'^,  xrahroui<,  o-J-nerved,  11-13  mm.  hng^  with  two  short 
subacute  teeth  at  the  ai)ex,  and  an  awn  5-6  mm.  long;  palea  about  equaling  its 
ghune. 
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Type  No.  4897  C.  G.  Pringle,  PI.  Mex.  1894,  Sierra  de  San  Felipe,  alt.  950()  ft.,  State 

of  Oaxac^. 
The  al)ove  dencription  is  from  the  specimen  of  the  above  number  in  the  National 

Herbarium.     The  species  has  not  been  reported  from  the  United  States,  but  it 

may  extend  this  side  the  Mexican   border.     It  resembles  very  closely  small 

forms  of  B.  polyanthus  paniculatus. 

BPECIEB  EXCLUDSB. 

Bromus  giganteus  L.  Sp.  PI.  1:  77.     1 753.  =Fe8tuca  gigrantea  Willd. 
Bromus  secundus  J.  S.  Presl 

in     C.     B.     Presl,    Reliq. 

Haenk.     1:     263.       1830. 

**Hab  in  sinu  Nootka"= 

Festuca  rubra  secunda 

(Presl.)  Scribn.  Kept.  Mo. 

Bot.  Gard.  10:  39.      1899. 
Bromus  subulatus  (iriseb.  in 

Ledeb.    Fl.   Ros.    4:   358. 

1853.=Melica  subulata 

Si'ribn.    Proc.    Acad.   Nat. 

Sci.  Phil.  1886:47.    1885. 

BPECIEB  DOUBTFUL  OB 
UNKNOWN. 

Bromus  depauperatus,  J.  S. 
Presl  in  C.  B.  Pre.sl,  Reliq. 
Haenk.  1:263.  1830.  '*Ra- 
dice  repente,  culmo  glabro, 
foliis  planis  vaginisque 
scabris,  panicula  secunda 
nutantf^simplici  laxapaten- 
tissima,  loc'UstLs  subtrifloris, 
paleis  inferioribus  tereti- 
usculis  trinerviis  scabris. 
Hab.  in  sinu  Nootka.  11.^^ 
"Similis  Bromo  cutperOj  Ra- 
dix repens,  firma,  crat-sa, 
fusca,  multas  fibras  emit- 
tens.  Culmus  sedeoini  pol- 
lices  altus  inferne  crassitie 
pennte  anatin?e,  erectus 
tere^fs,  striatus  glaber.  Nodi 
fus<-i,  scabri.    Vagina?  elon-    ^^^-  ^^-^romus  laHnialu.:  a  empty  glumes  with  two  floret*. 

,  6,  dorsal  view  of  a  flowering  glume. 

gata%    arete   adpresse, 

striatttr,  versus  colluni  scAbriusculse.  Ligula:  margo  angustissimus,  fimbriolatus. 
Folia  vaginis  longiora  duas  et  dimidiam  lineani  lata,  linearia,  plana,  utrinque 
sc^bra.  Panicula  quinque  pollices  longa,  laxa,  secunda,  nutans.  Rhachis  infeme 
teretiuscula  glabra,  superne  angulata  scabra.  Rami  alternatim  binati,  flexuosi, 
angulati,  w^bri,  paucas  locustas gerentes.  Pedunculi  locusta  breviores,  ramis con- 
fonnes.  Locustie  lanceolatfe,  tri-biflone,  virescenti  flavte.  Glunise  locusta  triplo 
breviores,  ovato-lanceolata?,  setaceo-terminatse,  glabrae,  inferior  minor  uninervia, 
h;u]Hirior  fere  duplo  longior  trinervia.  Flosculi  subulati,  teretes,  distantes. 
Rhachicula  flexuosa,  scabriuscula.     Palea  inferior  ovato-lanceolato  in  apicem 
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acutiseimum  protracta,  apice  bidentata  dentibuB  setiformibus,  extus  scabrioscula, 
trinervia.  Arista  paulo  brevior,  scabra,  recta,  palea  superior  paululum  brevior, 
acutissima  apice  bimucronata,  binervia,  bicarinata,  carinis  scabra,  pagina 
exteriore  scabriuscula." 

Judging  from  the  description  of  the  spikelets  and  the  florets,  this  is  not  a  true  Bromus, 
although  Dr.  Beal  in  his  Grasses  of  North  America  regards  it  as  such,  and  has 
referred  to  it  collections  by  Bolander  and  Kellogg  from  San  Diego,  California. 

Bromus  segetum  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  I.  151.  1815.  "B.  culmo 
glabro;  foliis  vaginisque  pilosis;  panicula  subsimplici,  verticillata,  secunda, 
nutante,  ramis  rhachique  hispido-scabris;  spiculis  lineari-oblongis,  subsexfloris; 
glumis  paleisque  glabriusculis;  arista  longitudine  paleee.  Creecit  in  cultis  regni 
Quitensis,  prope  Lloa,  Villa  de  Ibarra  et  Chillo,  alt.  1340-1500  hexap.  0  Floret 
Januario.  Culmi  erecti,  tri-aut  quadripedales,  simplicee,  teretes,  striati,  glabri. 
Nodi  pilosi.  Folia  linearia,  acuminata,  plana,  striata,  exteme  piloso-scabra, 
interne  piloea.  Vaginae  striatse  pilosse.  Ligula  ovata,  obtusa,  glabra.  Panicula 
subsimplex,  secunda,  verticillata,  nutans,  pedalis,  ramis  longisslmis,  nigro- 
purpurascentibus,  hispido-scabris,  spiculas  duas  aut  tres,  rarius  unlearn  ferenti- 
bus.  Rhachis  piloso-scabra.  Spiculse  lineari-oblongje,  quinque-aut  sexflorse. 
Glumee  inpequales,  inferior  duplo  brevior,  lanceolato-subulata,  apice  scabriuscula, 
superior  oblonga,  acuminata,  subaristata,  trinervia,  virescens,  glabriuscula,  spicula 
triplo  brevior.  Palese  lanceolato-oblongte,  glabriusculae,  subeequales,  inferior 
acuminata,  subquinquenervia,  superior  bicarinata,  angustior  et  tenuior,  apice 
bidentata,  in  carinis  ciliato-scabra.  Arista  subterminalis,  recta,  scabra,  longi- 
tudine palese.     Bromo  arvensi  simillimus." 

Bromu<s  setaceus  Buckl.  Proc.  Acad.  Nat.  Sci.  Phil.  14 :  98.  1862.  "Culmo  erecto 
2-3  pedali;  vaginis  inferioribus  glabris,  superioribus  marginibus  et  faucil  ^  parce 
villosis;  ligulis  2-3  lin.  Ion.  apice  laciniatis;  foliis  glanis  pubescentibus  margine 
ciliatis  4-6  policaribus  3-4  lin.  latis;  panicula  diffusa  composita  6-8  policari  4-5 
polic.  latis;  radiis  5-7  nis  basi  nudis  hirsutis  ad  apicem  compositis;  ramulis  3-4 
nis,  unispic^tis;  spiculis  4-5  floris  oblongo  obovatis;  glumis  parum  ina^qualibus 
carinatis  lineari  lanceolatis  ciliatis  acuminatis,  marginibus  apicibusque  albo- 
hyalinis,  superiore  3-5  nervia;  valvula  inferiore  lanceolata  5-7  nervia  ciliata  apice 
bifida  et  aristata;  seta  6  lin.  Ion.     Northern  Texas." 

*'The  longest  of  the  lower  branches  of  the  panicle  3-4  inches  in  length  and  the 
shorter  branches  1-2  inches  long,  all  destitute  of  spikes  excepting  near  their  tope; 
spikes  loosely  flowered;  internodes  on  the  rachis  1-2  inches  long;  pedicels  4-6 
lines  in  length;  spikes  without  the  bristle  about  J  inch  long,  loosely  flowered; 
upper  florets  abortive,  2-3  united,  appearing  to  the  naked  eye  like  one  with  2-3 
bristles." 

Dr.  Gray  says  in  his  notes  on  Buckley's  paper  published  in  the  volume  cited  that 
this  is  B,  sterilk  L.,  but  the  description  does  not  apply  closely  enough  to  that 
species  to  warrant  us  in  accepting  it  as  a  synonym  of  that.  NuttalPs  and  Buck- 
ley's specimens,  kindly  loaned  us  by  the  Philadelphia  Academy,  did  not  contain 
this  plant,  so  it  must  remain  doubtful  for  the  present 
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United  States  Department  of  Agku'itlture, 

Division  of  Agrostology, 
Wa^ihlngton,  I).  T.,  October  3,  1900. 
Sir:  1  have  the  honor  to  transmit  herewith  the  manuscript  of  three 
papers  embodying  studies   in   systematic  agrostologj^  made  in  this 
Division,  and  I  respectfully  recommend  their  publication  under  the 
general  title  of  "Studies  on  American  Grasses,"  in  conformity  vrith 
papers  of  like  character  previously  published  by  this  Division. 
Respectfully, 

F.  Lamsox-Scribner, 

Agrostologist. 
Hon.  James  Wtt^^n, 

Secretm^y  of  Agriculture. 
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I -SOME  RECENT  rOLLECTIONS  OF  MEXICAN  GRASSES. 

Bv  F.  T.AMs<)x-S<TRiBXEu  and  Elmrr  I>.  Merrill. 


nrTBODucnoK. 


In  this  papor  are  enumerated  227  species  and  varieties  of  Mexican 
grasses,  of  which  11  species  and  1  variety  are  des(Mi})ed  as  new.  The 
specimens  on  which  the  list  is  ])ased  inchide  the  following  recent  col- 
lections from  Mexico. 

Forty-four  specimens  collected  by  Mr.  C.  L.  Smith  in  1S94,  chiefly 
in  the  State  of  Vera  Cruz;  100  specimens  collected  in  1897  by  Dr.  J.  N. 
Rose  in  the  Sierra  Madre  Mountains  and  along  the  Pacific  coast;  122 
specimens  collected  by  Dr.  E.  Palmer  in  1S9^),  chiefly  on  the  western 
coast;  50  specimens  collected  by  Dr.  E.  Palmer  in  1897,  chiefly  from 
the  State  of  Durango;  98  specimens  collected  by  Dr.  E.  Palmer  in 
189S,  chiefly  from  the  State  of  Coahuila;  a  collection  by  Mr.  C.  G. 
Pringle  in  ls96  from  the  State  of  Colima,  and  another  in  1899  by  the 
same  collector  from  the  State  of  Vera  Cruz;  and  40  specimens  col- 
lected by  Mr.  E.  W.  Nelson  in  1S99  from  the  State  of  Chihuahua.  In 
addition  to  these  collections  are  also  included  the  few  species  secured 
by  Messrs.  Rose  and  Hough  in  1899,  a  few  by  Mr.  Pringle  previous  to 
189(),  and  several  by  Mr.  J.  G.  Smith  in  1892. 

Since  the  publishing  of  Fournier''s  Mexican  Plants  in  1881,  consider- 
able work  has  })een  done  on  the  gmss  flora  of  Mexico,  but  the  publica- 
tions on  the  subject  are  widely  scattered  throughout  the  periodical 
literature.  The  only  recent  articles  dealing  entirely  with  Mexican 
grasses  are  "'A  List  of  the  Grasses  Collected  by  E.  Palmer  in  the 
Vicinity  of  Acapulco,  Mexico,  1894-95,"'  by  F.  Lamson-Scribner;* 
*^Some  Mexican  Gi*asses  Collected  ])y  E.  W.  Nelson  in  Mexico, 
1894-95,"  by  F.  Lamson-Scribner  and  Jared  G.  Smith;  ^  and  Circular 
No.  19  of  the  Division  of  Agrostology  on  ''New  or  Little  Known 
Mexican  Grasses,''  which  was  issued  January  2,  1900.  In  order  to 
make  the  present  paper  more  complete,  the  gi*asses  eimmeratcd  in  Cir- 
cular No.  19  have  been  included,  each  species  that  was  considered  in 
that  circular  being  marked  with  an  asterisk, 

*  Bui.  4,  Division  of  Agrostology,  U.  S.  DepartJiient  of  Agriculture. 
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LIST  OF  SPECIES. 

EucMsBna  mexicana  Schrad.  Ind.  Seiii.  Hort.  (Toett.  (18:^2) ;  Linnsea,  8:  25  (1833). 
Sierra  Madre  Mountains,  altitude  1,600  iii.,  State  of  Durango,  3518  J.  X.  Rose, 
August  15, 1897;  State  of  Durango,  743  E.  Palmer,  September,  1896. 

A  plant  very  much  resembling  corn,  found  along  water  ditchen  at  Navocyana  Ranch, 
very  valuable  for  forage,  i)as8ing  under  the  common  name  of  "Maizillo/' 

Tripsacum  fajsciculatum  Trin.  in  Steud.  Nom,  ed.  2, 2:  712  (1841) . 

Durango,  State  of  Durango,  537  E.  Palmer,  August,  1896;  on  the  road  near  Hueju- 
quilla.  State  of  Jalisco,  3570  J.  N.  Rose,  August  25, 1897. 

TRIPSACUM  PILOSUM  Scribn.  <fc  Merrill,  sp.  nov.     (Fig.  1. ) 

A  stout,  erect  perennial  about  15 
dm.  high,  with  broad,  lance- 
olate, pubescent  leaves. 
Culms  about  1  cm.  in  di- 
ameter at  the  baj9e,  smooth 
below,  pilose  with  rather 
short  white  hairs  below  the 
panicle;  nodes  smooth; 
sheaths  longer  than  the 
intemodes,  subcompreesed 
above,  scabrous,  the  lower 
ones  strongly  tuberculate- 
hispid;  ligule  very  short, 
truncate;  leaf  blades  4  to 
6  dm.  long,  2  to  3  cm.  wide, 
acuminate,  gradually  ta- 
pering to  the  narrow  ba.«je, 
strongly  strigose  -  pubes- 
cent on  both  sides  or  some- 
times somewhat  pilose  be- 
neath, very  strongly  ser- 
rulate-scabrous on  the  mar- 
gins. Inflorescence  termi- 
nal and  axillarj',  fascicu- 
late; branches  of  the  termi- 
nal inflorescence  about  2 
dm.  long,  erect;  the  lower 
pistillate  spikelets  few,  the 
upper  staminate  ones  num- 
erous, about  8  mm.  long, 
green  or  purple,  the  outer 
glumes  faintly  7  to  11 
nerved,  acute  or  somewhat 
obtuse,   scabrous    on    the 

Fi«.  l.—  Tripmnim  plUmim  Soribn.  &.  Merrill:  a  A  Htaminate  keel  and  margins  near  the 

spikelet.  apex. 

A  very  distinct  species,  at  once 
recognized  by  it«  broad  and  rather  soft  pubescent  leaves  and  hispid  sheaths. 

Collected  on  the  road  between  Colotlan  and  Bolanos,  State  of  Jalisco,  2841  J.  N.  Rose, 
Sei)teml>er  7,  1897. 

*l8ch8Bmum  latifolium  Kunth,  Rev.  Gram.  1:  168  (18:^). 

Under  the  spray  of  the  Cascade  in  the  Barrant^  of  Texola,  near  Jalapa,  altitude 
1,100  m.,  8106  C.  ( r.  Pringle,  April  30,  1899. 
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Trachypogon  montiifari  Nees,  Ag^^)^«t.  Bnu*.  :W2  (1829). 

1^*^  Se<ia8,  altitude  2,000  m.,  State  of  Oaxat-a,  953  C.  L.  Smith,  Septeinl)er  8,  1894; 
Durango,  State  of  Durango,  383  E.  Palmer,  July,  1896. 

Eliontirus  l>arbiciilxiiis  Hat-k.  in  DC.  Monog.  Phmi.  6:  339  (1889). 

Durango,  State  of  Durango,  549  E.  Palmer,  August,  1896;  near  San  Juan  Capistrano, 
•  State  of  Zacatecas,  2407  J.  N.  Roge,  August  18,  1897. 

Elionurus  tripsacoides  H.  B.  K.  in  Willd.  Sp.  PI.  4:  941  (err.  typ.  741)  (18a5). 

Jalapa,  State  of  Vera  Cruz,  1623i  C.  L.  Smith,  1894. 

Andropo^n  contortus  I^.  Sp.  PI.  1045  (1753) .  (Hetertrpogmi  contortus  R.  A  S.  Syst 
2:  836  (1817).) 

Durango,  State  of  Durango,  540  E.  Palmer,  August,  1896;  Bolanos,  State  of  Jalisco, 
2938  J.  N.  Rose,  September  10-19,  1897. 

Andropogron  liebmanni  raripilia  Hack,  in  DC.  Monog.  Phan.  6:  413  (1889). 

In  the  Sierra  Madre  Mountains,  near  Santa  Teresa,  Territorio  de  Tepic,  2222  J.  N. 
Roee,  August  12,  1897. 

Andropogon  macrourus  Michx.  Fl.  Bor.  Am.  1:  56  (1803). 

San  Antonio  Valley,  State  of  Oaxaca,  970  C.  L.  Smith,  September  1,  1894;  Durango, 
State  of  Durango,  251  E.  Palmer,  June,  1896. 

Aiidroi>ogon  xnelanocarpiis  Ell.  Sk.  Bot.  S.  C.  and  Ga.  1:  146  (1817)  {Heteropogon 
melanocarpus  Benth.  Joum.  Linn.  Soc.  10:  71  (1881) . ) 

In  the  Sierra  Madre  Mountains,  west  of  Bolanos,  State  of  Jalisco,  2596  J.  N.  Roee, 
September  15-17,  1897. 

Andropogon  nutans  incompletus  Hack,  in  DC.  Monog.  Phan.  6:  531  (1889). 

Las  Sedas,  State  of  Oaxaca,  917  C.  L.  Smith,  September,  1894. 

ANDBOPOGON  PBINGLEI  Scribn.  &  Merrill,  sp.  nov. 

An  erect  ctespitose  perennial  9  to  11  dm.  high,  with  slender  culms,  short  leaves,  and 
slender  racemes  3  to  6  cm.  long,  terminal  on  the  culm  or  its  branches.  Culms 
cylindrical,  purplish,  very  smooth;  nodes  glabrous;  sheaths  much  shorter  than 
the  intemcxies,  glabrous,  striate,  rather  loose,  the  lowermost  compressed,  the 
upper  ones  somewhat  inflated;  ligule  very  short,  truncate,  ciliate-fringed  with 
short  hairs;  leaf-blades  pale  green,  those  of  the  innovations  linear,  8  to  11  cm. 
long,  1  to  2  mm.  wide,  pilose,  with  long  white  hairs  on  the  upper  surface  near 
the  base,  smooth  beneath,  those  of  the  culm  rather  rigid,  linear-lanceolate,  acute, 
2  to  6  cm.  long,  3  to  4  mm.  wide,  plane  or  folded,  minutely  strigose-pubescent 
at  the  throat,  strongly  serrulate-scabrous  on  the  keel  and  margins  near  the 
apex,  otherwise  smooth.  Racemes  3  to  4,  subdigitate,  rarely  solitary,  somewhat 
incl()se<l  by  the  upper  sheath  or  finally  exserted;  common  rachis  1  to  2  cm. 
long;  axis  of  the  racemes  7  to  11  jointed,  subflexuous,  pilose  with  long  white 
hairs,  smooth  and  flattened  on  one  side.  Sessile  spikelete  linear-lanceolate,  acute 
or  acuminate,  6  to  8  mm.  long,  al)out  twice  exceeding  the  jointe  of  the  rachis; 
first  glume  lanceolate,  acute,  2-toothed  at  the  apex,  scabrous  on  the  keels  above, 
otherwise  glabrous,  plane  or  slightly  sulcata;  second  glume  equaling  the  first, 
l-nerve<i,  acute,  glabrous  except  at  the  scabrous  apex;  third  glume  about  as  long 
as  the  second,  hyaline,  smooth;  flowering  glume  about  4  mm.  long,  hyaUne, 
suKMith,  faintly  3-nen'ed,  <UH.^ply  cleft  at  the  apex,  bearing  a  slender  geniculate 
awn  10  to  14  mm.  long,  which  is  twisted  l)elow  the  geniculation,  scabrous  above. 
Stamens  one,  about  1  mm.  long.  Callus-hairs  about  1  mm.  long.  Pedicellate 
spikelets  much  smaller  than  the  sa**?ile  ones,  reduc^ed  to  one  or  two  purplish 
glumes,  very  narrowly  Ibiear-lanceolate,  about  5  mm.  long,  scabrous  at  the  apex; 
pedicels  slender,  slightly  enlarged  above,  about  three-fourths  as  long  as  the 
sessile  spikelet,  rather  densely  silky-bearded  with  erect  or  spreading  white  hairs 
about  4  mm.  long. 

Type  specimen  6577  C.  G.  Pringle,  Valley  of  Mexico,  Federal  District,  October  23, 1896. 
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This  species  belongs  to  the  subgenus  Arthrohphia  ami  is  related  to  the  group  contain- 
ing Andropogon  liebmanni  Hack.,  but  differs  from  this  and  other  related  Hpecies 
in  its  swollen  upper  sheaths,  much  larger  sessile  spikelets,  stouter  and  longer 
less  pubescent  racemes,  which  at  first  sight  bear  some  resemblance  to  those  of 
A.  prot^incialvi  Lam. 

Andropogon  saccharoides  Swartz,  Prodr.  Veg.  Ind.  Dec.  26  (1788). 

Saltillo,  State  of  Coahuila,  4  E.  Palmer,  April,  1898;  810  E.  Palmer,  September,  189S; 
near  Casas  Grandes,  State  of  Chihuahua,  6342  E.  W.  Nelson,  August  30,  1899. 

Andropogon  saccharoides  barbinodis  (Lag.)  Hack,  in  DC.  Monog.Phan.  6:  494 
(1889).     (Andropogon  burb'nmieA  Lag.  Gen.  et  Sp.  3  (1816) . ) 

Near  Plateado,  State  of  Zacatecas,  2758  J.  N.  Rose,  September  3, 1897. 

Andropogon  saccharoides  leucopogon  (Nt»es)  Hack,  in  DC.  Monog.  Phan.  6:496 
(1889).     {Andropogon  leucopogon  Nees,  Linnsea,  10:  694  (1845) . ) 

Durango,  State  of  Durango,  538  E.  Palmer,  August,  1896. 

Andropogon  saccharoides  perforatus  (Trin.)  Hack,  in  DC.  Monog.  Phan.  6:  496 
(1889) .  (Andropogon  perforata  Trin.  in  Foum.  Mex.  PI.  2:  59  (1881 ). ) 

Santiago  Papasquiaro,  State  of  Durango,  469  E.  Palmer,  August,  1896. 

Andropogon  saccharoides  torreyanus  (Steud. )  Hack,  in  DC.  Monog.  Phan.  6: 
495  (1889).    {Androjjogon  torreyanus  Steud.  Nom.  ed.  2,  1:  98  (1840).) 

Jalapa,  State  of  Vera  Cruz,  1623  C.  L.  Smith,  1894;  Durango,  State  of  Durango,  250 
E.  Palmer,  June,  1896. 

Andropogon  tener  Kunth,  Rev.  (fram.  2:  565  (1835) . 

Sienga,  State  of  Durango,  858  E.  Palmer,  Noveml)er,  1896. 

Anthephora  elegans  Schreb.  Beschr.  Gras.  2:  105.  t,  44  (1772-1779). 

Colima,  State  of  Colima,  146  E.  Palmer,  1897. 

Hilaria  cenchroides  H.  B.  K.  Nov.  Gen.  et  Sp.  PL  1 :  117  (1815). 

Durango,  State  of  Durango,  379,  540  E.  Palmer,  July,  1896;  Huejuquilla,  State  of 
Jalisco,  2542  J.  N.  Rose,  August  25,  1897,  growing  on  the  banks  of  water  ditches 
in  alkali  bottoms. 

Hilaria  mutica  Benth.  Journ.  Linn.  Soc.  10:  62  (1881). 

Torreon,  State  of  Coahuila,  506  E.  Palmer,  October,  1898. 

JEgopogon  geminiflonis  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  4:  133,  t.  4S  (1820). 

Sierra  de  San  Felipe,  State  of  Oaxaca,  914,  1816  C.  L.  Smith,  1894;  near  Plateado, 
State  of  Zacatecas,  2791  J.  N.  Rose,  September  4,  1897;  Sierre  Madre  Mountains, 
10  miles  north  of  Pachico,  State  of  Chihualiua,  6294  E.AV.  Nelson,  August  25, 1899. 

Nazia  aliena  (Spreng. )  Scribn.  l\  S.  Dept.  Agr.  Div.  Agros.  Bui.  17:  28,  fig.  S24 
( 1899) .     (Liippago  (diena  Spreng.  Neue  Entd.  3:  15  (1822). ) 

Durango,  State  of  Durango,  763  E.  Palmer,  Octol^er,  1896;  Saltillo,  State  of  Coahuila, 
396  E.  Palmer,  Septeml)er,  1898,  in  cemeteries  and  waste  places, 

Arundinella  auletica  Rupr.  Bui.  Acad.  Bmx.  0:  242  (1842). 

Jalapa,  State  of  Vera  Cruz,  1892  C.  L.  Smith,  1894. 

*  Paspalum  candidum  Kunth,  Mem.  Mus.  Par.  2:  68  (1803) .     (See  Kew  Index.) 

Barranca  of  Texola,  near  Jalapa,  State  of  Vera  ('niz,  altitude  1,100  m.,  7884  C.  G. 
Pringle,  April  30,  1899. 

Paspalum  conjugatiim  Berg.  Act.  Helv.  7:  129.  t.  6'  (1772). 

Colima,  16  E.  Palmer,  July,  1897,  in  low,  wet  bottom  lands. 

Paspalum  distich\im  L.  Amoen.  Acad.  6:  391  (1760). 

Durango,  State  of  Durango,  192  E.  Palmer,  June,  1896;  Saltillo,  State  of  Coahuila, 
259,  391  E.  Palmer,  1898.  This  grass,  commonly  called  "sacate  de  grama,"  is 
found  alx)ut  ponds  and  water  courses,  cows  and  horses  being  very  fond  of  it 
It  is  used  medicinally  as  a  blood  puritier,  a  hot  tea  bemg  made  which  is  taken 
internally. 

Paspalum  inops  Vasey,  Contr.  U.  S.  Nat.  Herb.  1:  281  (1893). 

Near  Plateado,  State  of  Zacatecas,  2781  J.  N.  Rose,  SeptemlHT  3,  1897. 
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PASPALTJM  NOTATTJK  Flufsge,  Mono^'.  KKUIHIO). 

LasSedas,  altitude  2,000  m.,  State  of  Oaxara,  srxi  C.  L.  Smith,  Si*ptenil>er  8,  1894; 
Colima,  138  E.  Palmer,  August,  1897. 

PASPALTJM  PANICTJI<ATT7M  L.  Syst.  Nat.  ed.  10,  855  (1758-59). 

Coatzacoalca**,  Mhmuw  of  Tehuantepec,  State  of  Vera  Cruz,  105;i  ('.  L.  Snuth,  March 
16,  1895;  Rosario,  State  of  Sinaloa,  1545.1.  N.  Rone,  July  7,  1897;  Colima,  18  K. 
Pahner,  July,  1897. 

Paspalum  plicatiiluin  Miehx.  Fl.  Bor.  Am.  1:  45  (1803). 

Coatzaeoalcoe,  Isthmun  of  Tehuantepec,  State  of  Vera  Cruz,  1054  C  L.  Smith,  March 
12,  1895;  between  Rosario  and  Acajxmeta,  State  of  Sinaloa,  1885  J.  N.  Rone, 
July  28,  1897;  foothills  of  the  Sierra  Madre  Mountains,  ne*r  Pedro  Paulo,  Terri- 
torio  de  Tepic,  1961  J.  N.  Rone,  Au^int  3,  1897;  near  Acaponeta,  Territorio  de 
Tepic,  3294  J.  X.  Rose,  July  30,  1897;  Colima,  144  E.  Palmer,  August,  1897. 

PASPAIiTJM  PBOSTBATTJK  Scribn.  <fe  Merrill,  sp.  nov.  (Pseudoceresia) . 

A  low,  diffuse,  spreading  perennial  with  slender  culms,  broad  rachis,  and  ovate- 
lanceolate  leaves.  Culms,  2  to  3  dm,  long,  prostrate,  finally  erect,  glabrous, 
r(X)ting  at  the  lower  ncKles;  n<KU*s  glabrous;  sheaths  loose,  compressed,  striate, 
smooth  l)elow,  sparingly  pilose  above  and  on  the  margins,  the  lower  ones 
shorter  than  or  alx)ut  e<|ualing  the  intenxnles,  the  upi)er  one  ehmgated; 
ligule  nearly  ol*solete;  leaf-blades  1.5  to  3.5  cm.  long,  5  to  10  nmi.  wide, 
rounded  or  truni'ate  at  the  base,  acute  at  the  a{>ex,  pilose  l)eneath  and  more 
sparingly  so  above,  serndate-scabrous  on  the  I'artilaginous  margins,  mid- 
nerve  somewhat  prominent  on  the  lower  surface  for  one-third  the  length  of  the 
leaf,  vanishing.  Primary  axis  6  to  10  cm.  long,  glabrous;  racemes  5  to  10, 
solitary,  remote,  alternate,  spreatling,  l)earde<l  at  the  axils,  the  lower  ones  2.5 
cm.  long,  the  upper  ones  shorter;  i)artial  rachis  2  to  3  mm.  wide,  thin,  undulate- 
striate  on  the  back,  abruptly  a<uite,  smooth  or  serrulate-scabrous  on  the  margins. 
Spikelets  alternate,  ind)ricate  in  two  rows,  short-pe<licellate,  elli])tical-ovate, 
obtuse,  smooth,  2  mm.  long;  first  glume  ecjualing  the  flowering  glume,  obtuse, 
thin,  hyaline,  3-nerved,  the  midnerve  faint,  the  marginal  ones  more  prominent; 
second  glume  equaling  the  flowering  glume,  more  firm  in  texture,  3  or  faintly  5 
nerved,  slightly  sulcate;  flowering  glume  elliptical,  obtuse,  very  smooth.  Palea 
e<|ualing  the  glume,  smooth,  plane. 

Type  specimen  3343  C.  O.  Pringle,  low  lands  near  Patzcuaro,  State  of  Michoacan, 
November  9,  18^H). 

This  species  l>elongs  in  the  section  Pseudoceremi  and  is  distinguished  from  Pnspidum 
gracde  Rudge  by  its  habit  of  growth,  shorter  leaves,  sf)litary  racemes,  and 
larger  spikelets.     Distributed  as  Pa»pidum  grac'de  Rudge. 

PASPALTJM  PROSTBATTJM  PYGMJETXM  Scribn.  &  Merrill,  var.  nov. 

A  low,  densely  ca?spitf)se  form  3  to  5  cm.  high,  with  loose,  pilose  sheaths,  densely 
pilose  leaves  1  to  2.5  cm.  long,  1  to  3  mm.  wide,  and  short  inflorescence  of  1  to 
3  spikes,  which  are  1  cm.  long  or  less.     Rachis  and  spikelets  as  in  the  species. 

Type  specimen  7167  C.  (t.  Prmgle,  Pedrigal,  altitude  2,600  m.  (8,500  k^t),  Valley  of 
Mexico,  Federal  District,  Septemlx»r  30,  1896.  In  dry  ])lace8  by  the  railroad 
track. 

Paspalum  pubiflonim  Rupr.  Bui.  Atwl.  Brux.  0:  237  (1842). 

Durango,  State  of  Durango,  871  E.  Palmer,  Novend)er,  1896;  Torreon,  State  of  Coa- 
huila,  515  E.  Palmer,  ()ctol)er,  1898;  near  Colotlan,  State  of  Jalisco,  3602  (in 
part)  J.  N.  Rose,  August  28,  1897. 

PASPALTJM  BOSEI  Scribn.  k  Merrill,  sp.  nov.    (Fig.  2.) 

A  densely  csespitose,  simple,  erect,  glabrous  perennial,  al>out  6  dm.  high  with  elon- 
gated leaves  and  long-exserted  inflorescence  of  2  or  3  slender,  divergent  spikes. 
Culms  slender,  smooth;  nmles  pilose;  sheaths  striate,  scabrous,  short;  ligule 
very  short,  ciliate-f ringed ;  leaves  linear,  plane  or  folded,  acute,  those  of  the 
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culm  1  or  2,  short;  liasal  leaveH  nimierouH,  1  to  3  dm.  long,  glabrous  V>eneath, 
more  or  lesn  pilowe  with  8c*att^re<l  hairs  on  the  U})i)er  surface  near  the  liase. 
Inflorescence  long-exserteil,  the  branches  slender,  spreading,  5  to  7  cm.  long, 
undulate,  smooth,  somewhat  pubescent  or  pilose  at  the  axils.  Spikelets  4  mm. 
long,  lanceolate,  acute,  alternate,  very  short  pedicellate,  appressed;  first  and 
second  glumes  equal,  lanceolate,  acuminate,  5-nerved,  sparingly  piloee  with 


Fi«.  2. — Paspalum  ro»ci  8<Tibn.  &  Merrill:  a,  b,  splkelete;  c,  same  with  the  outer  glumes  remoyed. 

scattered  hairs,  esi)ecially  at  the  base;  flowering  glume  oblong,  obtuse,  3  mm.  in 
length,  glabrous,  bearing  a  tuft  of  few  short  hairs  at  the  apex.  Palea  linear- 
lanceolate,  convex,  equaUng  the  glume. 

Foothills  of  the  Sierra  Madre  Mountains,  lx?tween  Pedro  Paulo  and  San  Blascito, 
1995  J.  X.  Rose,  August  4,  1897. 

Related  to  Pa»}Kilum  nefsii  Kunth,  but  differing  in  its  much  smaller  spikelets  and 
plane,  smooth  leaves. 

Paspcd\un  squamulatum  Foum.  Mex.  PI.  2:  11  (1881). 

Jalapa,  State  of  Vera  Cruz,  C.  L.  Smith,  1894. 

Paspalum  tenellum  AVilld.  Enum.  Hort.  Berol.  89  (1809).  (P.  ekgam  Flugge, 
Monog.  183  (1810).) 
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IjiVH  UmIs,  Pt^lri^I,  ValU'V  «»f  Mexico »,  iMMleral  Distrirt,  ♦>474  ( ■.  (i.  I'ringU*,  Si'pttM'i- 

Iht  1,  1S*M>. 
Paspalum  velutiniun  ( 1  >( \  )  Kuntli,  Kev.  (rrain.  1:  27(1835).     {Milium  irlat'niiiin 

IK\  Cat.  Hort.  Monnp.  I2H  (1818).) 
Samly  fieMn,  \iai*e  of  Sierra  <le  Ajimi-o,  altitude  1,9()0  m..  Federal  District,  6623  ('.  (i. 

Pringle,    ()ct<)l)er  29,    18iXi.     This  H|)ecimen   in  certainly   identical   with   what 

Foumier'  conHidere<i  to  In?  thinspecien,  and  there  v&n  Ik»  little  doubt  but  that  it 

is  the  sameaa  3ft7iN//*  nluliniiin  D(\     In  habit  very  much  n*Hemblin>r  Pnnicum 

muguinnJe  L.,  and  intermediate 

between  the  section  lH(jitaria  of 

the    genus    Pnnicum   and    the 

genus  Pajipiilum. 
Eriochloa  punctata  (L. )  W.  Ham- 
ilton, Pnxlr.  PI.    Ind.    Occ.   o 

(182o).      (Milium  jmnrlaium  L. 

Amoen.  Ac«d.    5:  392    (1759): 

Eru)chltHi  pohjMachifa  II.  B.  K. 

Nov.  (ien.    et    Sp.    PI.    1  :    9.. 

(1815).) 
Durango,    State    of    Ihirango,   524, 

736    K.    Palmer,    August   and 

Septeml)er,  189t);  Toixilobampo, 

State  of  Sinaloa,  242  E.  Palmer, 

September,  1897;  Torreon,  State 

of    Coahuila,  hm    E.    Palmer, 

October,  1898,  in  rich,  moist  soil 

along  the  Nassus  River. 
Isachne  disperma  I)(jell,  in  Mart.* 

Fl.  Bnu*.  2":  274  (1877). 
Jalapa,    State  of  Vera    Cruz,  1804 

C.  L.  Smith,  1894. 
*  Paniciun  alboinac\ilat\un  Scri  bn . 

V.  S.    Dept.   Agr.   l)iv.  Agro«. 

Cir.  19:  2  (January,  1900). 
A  rather  slender,  erect,  sparingly 

branched  pen^nnial,  6  to  8  dm. 

high,  with  striate  sheaths,  short, 

ciliate    ligules,   and    spreading 

panicles    12    to    16    cm.   long. 

No<ies  glabrous,    the    overla]>- 

ping    margins  of   the    sheaths 

very  densely  ciliate  or  subvil- 

lous.     Leaf-blades  7  to  12  cm. 

,  ,-   .      -..^  •!     /     I  Fig.  3. — /^niiVMw6«</i«m  ScTibn  «t  Merrill:  rt,/»,spikelets 

long,  5  to  10  mm.  wide  ( when  enlargcnl:  r.  .same  with  outer  glumes  removed. 

dry),    very   acute,   rounded   at 

the  somewhat  cla«^i)ing  ba.<e,  ."Cibrous  on  the   nerves  below,  glabrous  above, 

sharply  w^rulate-scabrous  on  the  narrowly  cartilaginous  margins,  which  are 

ciliate  near  the  l>ast\     Axis  an<l  branches  of  the  panicle  glabrous,  the  lower 

longer  branches  8  to  10  cm.  long.     Spikelet«  ovate,  obtuse,  2.5  mm.  long;  first 

glume  obtuse,  l-nervcd,  subremote,  clasping  the  peilicel;  the  second  and  third 

glumes  7-ner\'ed,  thinly  pubescent  with  short  hairs,  alx)Ut  etjualing  the  smooth 

and  shining  fourth  glume;  the  thini  glume  has  a  thin,  short  palea.     The  exiM)sed 


'Mcx.  PI.  2:  8  (1881). 
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jX)rtion  of  the  culm  and  sheath  i>urpHHh,  the  latter  (in  the  ty{)e)  white-spotted 
with  small  oblong  spots  or  blotches. 

Dry,  rocky  hills,  Patzciiaro,  State  of  Michoacan,  5203  C.  G.  Pringle,  October  10, 1892. 

Allied  to  Faninnn  Hrdbrmsculnm  Ell.,  but  readily  distinguished  by  its  larger  spikelets, 
less  densely  flowered  panicles,  and  distinctly  cartilaginous,  sernilate  leaf  mar- 
gins.    The  plant  throughout  is  more  slender. 

P£mic\iin  avenaceum  H.  B.  K.  Nov.  Gen.  etSp.  PI.  1:  99  (1815). 

Durango,  State  of  Durango,  741  E.  Palmer,  August,  1896. 

PANICTXM  (SYNTHEBISMA)  BADITJM  Scribn.  &  Merrill,  sp.  nov.     (Fig.  3.) 

A  slender,  erect,  ca?spitose  i)erennial,  4  to  7  dm.  high,  with  linear-lanceolate  leaves 
and  digitate  panicles  of  3  to  5  ere<*t  spike-like  branches  4  to  7  cm.  long.  Culms 
geniculate  and  compressed  Ijelow,  glabrous  or  with  few  long  white  hairs  above; 
nodes  glabrous;  sheaths  lo<jse,  shorter  than  the  intemodes,  striate,  pilose,  with 
rather  long  spreading  hairs;  ligule  al)out  2  mm.  long,  acute  or  obtuse,  hyaline 
except  on  the  narrow  brown  margin;  leaf-blades  5  to  20  cm.  long,  5  to  6  mm. 
wide,  plane,  acute,  slightly  narrowe<i  at  the  base,  pilose  on  both  si<les  with  few, 
long,  white  hairs.  Inflorescence  exserted,  the  branches  slender,  glalm>uf«. 
Spikelets  in  pairs,  one  short-ptMlicellate,  one  long-pedicellate,  ovate,  acute,  2.5 
mm.  long;  first  glume  obsolete;  second  and  third  glumes  densely  puljescent 
with  rather  short  brown  hairs,  the  former  about  three-fourths  as  long  as  the 
flowering  glume,  acute,  3-nerved,  the  latter  equaling  the  flowering  glume,  3  to  5 
nerved ;  flowering  glume  narrowly  ovate,  acute  or  short-acuminate,  dark  brown, 
obscurely  striate  or  pitted. 

Sierra  de  San  Felipe,  State  of  Oaxaca,  altitude  between  2,300  and  2,800  m.,  915  C.  L 
Smith,  October  6,  1894. 

Distributed  as  AnthiciHintia  nllom  Beauv.  which  it  somewhat  resembles  in  the 
pubescence  of  the  outer  glumes,  but  very  different  in  habit  and  inflorescence. 
Related  to  Panicum  pJurothrix  Tvin.  Icon.  Gram.  1:  t.  91  (1828)  {P.  ferruginetm 
Kunth,  Rev.  (iram.  1:  39;  2:  501,  /.  163  (1835),  but  readily  distinguished  by  ite 
much  broader,  pilose  leaves,  pilose  sheaths  and  culms,  and  longer  second  glume. 

Panicum  bulbosum  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1 :  99  (1815). 

Santiago  Papasquiaro,  State  of  Durango,  467  E.  Palmer,  August,  1896;  near  Monte 
Escobedo,  State  of  Jalisco,  2609  J.  N.  Rose,  August  26,  1897;  near  Dolores,  Ter- 
ritorio  de  Tepic,  2053  J.  N.  Rose,  1897;  l)etween  Agnacata  and  Dolores,  3361 
J.  N.  Rose,  August  6,  1897;  between  Pedro  Paulo  and  San  Blaecito,  Territorio  de 
Tepic,  1999  J.  N.  Rose,  August  4,  1897. 

Panicum  csBspitosiun  Swartz,  Fl.  Ind.  Occ.  1:  146  (1797). 

Durango,  State  of  Durango,  433  E.  Palmer,  August,  1896. 

Panicum  colonum  L.  Syst.  Nat.  ed.  10, 870  (1758-59), 

Rosario,  State  of  Sinaloa,  1544  J.  N.  Rose,  July  7,  1897;  between  Acaponeta  and 
Pedro  Paulo,  Territorio  <le  Tepic,  1923  J.  N.  Rose,  August  2,  1897;  Colima  169 
E.  Palmer,  1897;  Torreon,  State  of  Coahuila,  508  E.  Palmer,  October,  1898; 
Parras,  454  E.  Palmer,  ()ctol)er,  1898;  near  Colonia  Garcia,  State  of  Chihuahua, 
6187  E.  AV.  Nelson,  August  1,  1899;  near  Pachico,  State  of  Chihuahua,  6298,6301 
E.  W.  Nelson,  August  26,  Ism). 

Panic\im  compact\un  Swartz,  in  Griseb.  Fl.  Brit.  W.  Ind.  552  (1864). 

Near  Iluasemote,  State  of  Durango,  3502  J.  N.  Rose,  August  15,  1897. 

Panicum  crus-galli  L.  Sp.  PI.  56  (1753). 

San  Francisco,  State  of  Vera  Cruz,  1329  C.  L.  Smith,  1894;  Durango,  State  of  Durango, 
252,  730  Y.,  Palmer,  June-i*^^pteml>er,  1896;  Santiago  Papasquiaro,  State  of 
Durango,  4(>6  E.  Palmer,  August,  1896;  near  C^olotlan,  State  of  Jalisco,  3606 
J.  N.  Rose,  August  2^),  1897;  l)elow  Pachico,  State  of  Chihuahua,  6244  E.  W. 
Nelson,  August  22-24,  1899;  l^tween  Casas  Grandes  and  Sabinal,  State  of  Chi- 
huahua, 6:i55a  E.  Vs.  Nelson,  Septeml>er  4-5,  1899. 
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Common  in  low  ground  about  water  courses  and  even  in  phallow  water,  reaching  to 
a  height  of  5  or  6  feet.  It  is  a  very  prolific  Hi)ecie**,  eagerly  eaten  by  domestic 
animals.     The  tueedg,  which  become  dark  at  maturity,  are  nmch  eaten  by  birds. 

Panicum  crtiB-galli  muticuxn  Vasey,  Contr.  U.  S.  Nat.  Herb.  3:  37  (1892). 

Saltillo,  State  of  Coahuila,  380  E.  Palmer,  September,  1898. 

Panicum  fascictilatiun  Swartz,  Prodr.  Veg.  Ind.  Dec.  22  (1788). 

Rosario,  State  of  Sinaloa,  1834  J.  N.  Rose,  July  24,  1897. 

Panicum fimbriatiun  (Link)  Kunth,  Rev.  Gram.  1:  33  (1885).  (DigiUirin  jimhrinta 
Link,  Hort.  Berol.  1:  226  (1827);  Sunlherwna  fimhriata  Nash,  Bui.  Torr.  Bot. 
Club,  26:  :^2(1898).) 

Colima,  9  E.  Palmer,  July,  1897,  in  a  deep,  shady  ravine;  Toi)olobami)0,  State  of 
Sinaloa,  234  E.  Palmer,  Septeml)er,  1897;  Saltillo,  State  of  Coahuila,  387  E. 
Palmer,  September,  1898. 

Panicum  fuscum  Swartz,  Prodr.  Veg.  Ind.  Occ.  23  (1788). 

Topolobampo,  State  of  Sinaloa,  250  E.  Palmer,  September,  1897,  in  an  opening  on  a 
very  stony  mountain  sloi)e. 

Panicum  haUii  Vasey,  Bui.  Torr.  Bot.  Club,  0:  61  (1884). 

Durango,  State  of  Durango,  525  ¥..  Palmer,  August,  1896. 

Panicum  hirticatdiun  Presl,  Rel.  Haenk.  1:  308(18,30). 

Between  Agnacata  and  Dolores,  Territorio  de  Tepic,  3351  J.  N.  Rose,  August  6,  1897; 
near  Acaponeta,  1889,  3281  J.  X.  Rose,  July  29,  1897;  between  Rosario  and  A ca- 
poneta  1883, 1878  J.  N.Rose,  July  28, 1897  (the  last  four  numbers  are  depauiK»rate); 
Colima,  14,  143,  145  E.  Palmer,  July,  1897;  Toix)lolmmpo,  State  of  Sinaloa,  249, 
251  E.  Palmer,  Septeml>er,  1897;  near  Pachico,  State  of  Chihuahua,  6297  E.  W. 
Nels<m,  August  25,  1899;  Ix^tween  CasasGrandesand  Sabinal,  State  of  Chihuahua, 
6355  E.  W.  Nelson,  September  4-5,  1899. 

Panicum  holciforme  Steud.  Nom.  ed.  2,  2:  257  (1841). 

Durango,  State  of  Durango,  253  his  E.  Palmer,  June,  189(>. 

*Paniciun  inflattun  S(;ribn.  &  Smith,  T'.  S.  Dept.  Agr.  Div.  Agros.  Cir.  16:  5  (1899). 

Gravelly  Iwinks  near  Jalapa,  State  of  Vera  Cruz,  altitude  1,250  m.,  date  not  given, 
7883  C.  G.  Pringlc,  1899. 

Panicum  insidare  (L.)  Mey.  Prim.  Fl.  Esseq.  60  (1818). 

Durango,  State  of  Durango,  715  E.  Palmer,  Septeml)er,  1896. 

Panicum  lanatum  Rottb.  Act.  Lit.  Univ.  Hafn.  1:  269  (1778).  {P.  leucoplucuvi 
H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1:  97  (1815).) 

Between  C(mce{K*ion  and  AcajMjneta,  1900  J.  N.  Roj^e,  July  29,  1897. 

*Panicum  laxiflorum  Lam.  Encyd.  4:  748  (1797).    {P.  salapense  Kth.?) 

A  low,  densely  cicspitose  j>erennial,  1.5  to  3  dm.  high,  with  crowded,  lanceolate, 
acute,  pilose  leaves  and  spreading,  ovate  panicles  4  to  5  cm.  long.  Culms  mucli 
branche<l  near  the  l)ase,  glabrous;  nodes  bearded  with  spreading  hairs;  sheaths 
pilose  with  soft,  spreading,  or  reflexed  hairs;  ligule  a  dense  fringe  of  hairs 
al)Out  1  mm.  long.  Leaves  3  to  6  cm.  long,  6  to  10  mm.  wide,  pilose  on  both 
8urfa('e.s  with  soft  hairs,  ciliate  on  the  margins  with  long,  spreading,  papillate 
hairs.  Axis  of  the  i)aniclc  glabrous  or  pubescent.  Spikelets  oblong,  obtuse,  2 
mm.  long;  first  glume  broadly  obtuse,  alK)ut  one-third  the  length  of  the  spikelet, 
3-nerved;  the  second  and  third  glumes  prominently  7-nerved,  pubescent,  with 
short,  spreading  hairs  l)etween  the  nerves. 

Gravelly  banks  near  Jalapa,  State  of  Vera  Cruz,  altitude  1,250  m.,  8083  V.  G.  Pringle, 
March  29,  1899;  1752  C.  L.  Smith,  1894. 

Nearly  identical  with  the  grass  from  the  Southern  States  which  by  recent  authors 
has  been  referre<l  to  /'.  luxijloniin  I^ni. 

Panicum  maximum  Jacq.  Icones  PI.  Rar.  1:  /.  J.i  (1781-1786). 

San  Francisco,  State  of  Vera  Cruz,  1409  C.  L.  Smith,  1894. 
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^Panicum  multirameum  Scribn.  I^.  8,  Dept.  Apr.  Div.  Apros.  Cir.  10:  2  (January^ 
1900). 

A  rather  slender,  tufted  perennial,  20  to  30  cm.  high,  with  glabrous  culms,  densely 
fasciculate-branched  above,  bearded  nodes,  and  glabrous  or  thinly  pilose  sheaths 
which  are  bearded  at  the  throat.  Lower  culm  leaves  5  to  8  cm.  long,  those  on 
the  branches  much  shorter  and  narrower,  sparingly  ciliate  near  the  base,  pubes- 
cent beneath,  minutely  scabrous  along  the  margins,  which  are  very  narrowly 
cartilaginous.  Panicles  loosely  flowered,  2  to  4  cm.  long.  Spikelets  about  2  mm. 
long,  obtuse,  and  7-nerved;  the  second  and  third  glumes  thinly  pubescent;  the 
fourth  gliune  subacute;  the  broadly  obtuse  first  glume  one-third  to  nearly  one- 
half  as  long  as  the  spikelet. 

Gravelly  hills  near  Jalapa,  State  of  Vera  Cruz,  altitude  1,250  m.,  7882  C.  G.  Pringle, 
1899;  Orizaba,  State  of  Vera  Cruz,  593  J.  G.  Smith,  February  17,  1892. 

Allied  to  Panicum  cUiomm  Nash,  but  smaller,  nodes  more  distinctly  bearded,  and 
leaves  less  ciliate. 

Panicum  obtusum  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1 :  98  (1815). 

Torreon,  State  of  Coahuila,  504  E.  Palmer,  October,  1898;  Saltillo^  394  E.  Palmer, 
September,  1898;  San  Luis  Potosi,  1631  E.  Palmer,  1898;  between  Ca.sa£i  CJrandes 
and  Sabinal,  State  of  Chihuahua,  6352  E.  W.  Nelson,  September  4-5, 1899.  Low 
places  often  overflowed.  Extensively  used  as  a  purgative  under  the  name  of 
**purga  de  paridas." 

^Panicum  pilosum  macranthum  Scribn.  U.  S.  Dept.  Agr.  Div.  Agros.  Cir.  19:  1 
(January,  1900). 

Secondary  axes  or  branches  of  the  panicle  (longer  lower  ones)  3.5  cm.  long,  pilose 
with  papillate  hairs  about  2  mm.  long.  Spikelets  2.2  mm.  long,  the  outer 
glumes  strongly  scabrous  on  the  keel  near  the  apex,  as  are  the  fruiting  glume 
and  palea. 

Swamps  near  Jalapa,  State  of  Vera  Cruz,  altitude  1,230  m.,  8195  C.  G.  Pringle,  May 
21,  1899. 

Panicum  plantagineum  Link,  Hort.  Berol.  1:  206  (1833). 

Near  Colotlan,  State  of  Jalisco,  3602  (in  part)  J.  N.  Rose,  August  28,  1897. 

*Panic\im  polycaulon  Nash,  Bui.  Torr.  Bot.  Club,  24:  200  (1897). 

Low  places,  borders  of  swamps,  Minatitlan,  State  of  Vera  Cruz,  555  Jared  G.  Smith, 
June  30,  1892. 

Panicum  repens  L.  Sp.  PL  ed.  2, 87  (1762-63).  (P.  lUtorak  Vasey,  Bot  Gaz.  8:  106 
(1878);  P.  goulniFourn.  Mex.Pl.2:  28  (1881).) 

Coatzacoalcos,  Isthmus  of  Tehuantepec,  State  of  Vera  Cruz,  913  C.  L.  Smith,  March' 
8,  1895. 

Panictim  reticulatum  Torr.  in  Marcy's  Explor.  Red  Riv.  La.  299  (1852). 

Between  Rosario  and  Acaponeta,  1884  J.  N.  Rose,  July  28,  1897. 

Panicum  sanguinale  L.  Sp.  PI.  57  (1753). 

Colima,  148  E.  Palmer,  1897,  in  a  deep,  shady  ravine;  Durango,  State  of  Durango, 
766  E.  Palmer,  October,  1896.    Common  in  fence  rows,  etc. 

Panicum  sanguinale  ciliare  (Retz.)  Vasey,  U.S.  Dept.  Agr.  Div.  Bot.  Bui.  8:  23 
(1889).     {Panicum  ciliare  Retz.  Obs.  4:  16  (1779-1791).) 

Rosario,  State  of  Sinaloa,  1541  J.  N.  Rose,  July  7,  1897. 

PANICUM  (DIMOBPHOSTACHYS)  XTNISPICATTTM  Scribn.  &  Merrill,  sp. 
nov. 

A  slender,  erect  perennial,  8  to  15  dm.  high,  with  glabrous  culms,  sparingly  pilose 
sheaths,  lanceolate  or  linear-lanceolate  leaves,  and  long-exserted  solitary  spikes 
9  to  12  cm.  long.  Culms  very  smooth  throughout;  nodes  smooth;  sheaths 
equaling  or  shorter  than  the  internodes,  loose,  striate,  ciliate  on  the  raai^gins, 
smooth  below,  sparingly  tuberculate-pilose  above;  ligule  hyaline,  membranace- 
ous, lacerate,  about  2  mm.  long;  the  throat  rather  densely  bearded,  immediately 
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above  the  lij?ule,  with  rigid  white  hairs  about  5  mm.  long.  Leaf-blades  15  to  30 
eni.  long,  6  to  12  mm.  wide,  plane,  scarcely  narrowed  at  the  abruptly  rounded 
and  somewhat  clasping  base,  gradually  tapering  to  a  very  slender,  attenuate 
and  involute,  filiform  apex,  very  sparingly  tuberculate-pilose  on  both  sides  or 
nearly  smooth  beneath,  ciliate  and  scabrous  on  the  cartilaginous  margins. 
Inflorescence  a  pale  green,  long-exserted,  erect  or  very  slightly  curved  spike, 
Holitary  or  2  from  the  upper  sheath,  9  to  12  cm.  long,  the  spikelets  in  pairs, 
one  sessile  and  one  short-pedicellate,  in  two  rows  on  one  side  of  the  smooth 
rachis.  Spikelets  ovate,  acute,  glabrous,  3  to  4  mm.  long;  first  glume  of  the  sessile 
spikelet  one-third  as  long  as  the  flowering  glume,  or  shorter,  obtuse,  hyaline, 
not  increasing  in  size  toward  the  apex  of  the  spijce;  that  of  the  pedicellate  spike- 
let  lateral  or  twisted  so  as  to  appear  in  a  lateral  position,  lanceolate,  acuminate, 
about  three-fourths  as  long  as  the  flowering  glume,  1 -nerved,  scabrous  at  the 
apex;  second  glume  ovate,  acute,  glabrous,  3  or  faintly  5  nerved,  equaling  the 
flowering  glume  in  length;  third  glume  concave,  3-nerved,  slightly  exceeding 
the  flowering  glume,  subtending  a  lanceolate,  hyaline,  2-nerved  palea  as  long  as 
the  glume;  flowering  glume  ovate,  acute,  minutely  striate  or  pitted  throughout 
Palea  similar  in  texture  and  markings,  plane  or  slightly  concave. 

Type  specimen  6717  C.  O.  Pringle,  Valley  of  Oaxaca,  8tate  of  Oaxaca,  July  13, 1897. 

This  species  belongs  to  the  group  on  which  Foumier  based  his  genus  IHmorpho- 
8tachi/Sj^  and  is  related  to  the  8outh  American  Panicum  monoglachtfum^^  but  is 
abundantly  distinct,  differing  from  the  description  and  plate  in  Kunth's  Rev. 
Gram.  380,  t.  104,  in  its  larger  size,  smooth  nodes  and  culms,  broader  and  not 
soft  pilose  leaves,  larger  spikelets,  and  much  larger  first  glume  of  the  sessile 
spikelet;  moreover  Kunth  does  not  mention  or  figure  a  long  lateral  first  glume 
of  the  pedicellate  spikelet  in  his  description  of  P.  monostachyumy  which  is  so 
prominent  in  our  species. 

Distributed  as  Paspalum  schaffneri  Griseb. 

*Paniciixn  viscidellum  Scribn.  U.  S.  Dept.  Agr.  Div.  Agros.  Cir.  10:  2  (January, 
1900). 

A  slender,  ascending  or  erect,  finally  branching  perennial,  6  to  10  dm.  high,  with 
numerous  bearded  nodes,  pubescent  intemodes,  pubescent  sheaths,  lanceolate, 
acute,  pubescent  leaves,  and  ovate,  exserted  panicles  5  to  7  cm.  long.  Leaves 
5  to  8  cm.  long,  1  to  2  cm.  broad,  cordate-clasping  at  the  base;  ligule  pilose. 
Panicle  branches  somewhat  viscid,  the  lower  ones  2.5  to  3  cm.  long.  Spikelets 
1.8  mm.  long,  obovate,  obtuse,  or  subacute,  the  7-nerved  second  and  third  glumes 
glabrous  or  with  a  few  scattering  hairs. 

Gravelly  banks  near  Jalapa,  State  of  Vera  Cruz,  altitude  1,250  m.,  8089  C.  G.  Prin- 
gle, October,  1899;  same  locality,  1617  C.  L.  Smith,  1894;  in  thickets  near  Mira- 
dor,  323  Liebmann,  1841. 

Related  to  Panicum  scoparium  Lam.  (P.  visddum  Ell. ),  but  stems  much  more  slender, 
leaves  shorter  and  less  rigid,  panicles  smaller,  as  are  also  the  spikelets,  which 
are  nearly  smooth.  Foumier,  in  his  enumeration  of  the  grasses  of  Mexico, 
refers  this  grass  to  P.  commelinwfolium  Rudge,'  and  cites  P.  muUiflorum  Ell.  and 
P.  microcarpon  *'Michx.'*  as  synonyms.  I  have  not  Rudge's  work,  "Plantse 
Guianse,"  in  which  P.  commelituffolium  is  illustrated,  and  upon  which  illustration 
Fournier  based  his  determination  of  Liebmann*s  plant,  but  our  grass  is  certainly 
not  P.  muUiflorum  Ell.  (P.  polyanihes  Schultes),  nor  does  it  agree  with  available 
descriptions  of  P.  commeliniefoUum.  P.  microcarpon  Ell.,  Sk.  Bot.  S.  C.  and  Gra. 
127,  1817,  not  Muhl.,  is  the  grass  now  usually  referred  to  P.  harbidaium  Mx. 

»Mex.  PI.  2:  13(1881). 

MI.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1:  96  (1815). 

»Mex.  PI.  2;  20  (1881). 
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Paniciim  velutinosum  Nees  in  Trin.  Gram.  Panic.  144  (1826). 

State  of  Durango,  2280  J.  N.  Rose,  August  14,  1897;  Colima,  149  K.  Palmer,  August, 

1897. 
Oplismenus  cristatus  Presl,  Rel.  Haenk.  1:  323  (1830). 
Ometepe  Island,  Nicaragua,  1075  C.  L.  Smith,  1894. 
ChsBtochloa  composita   ( H.  B.  K. )  Scribn.  U.  S.  Dept.  Agr.  Div.  Agros.  Bui.  4:  39 

( 1897).     (Stinria  composita  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1 :  110  (1815). ) 
Saltillo,  State  of  Coahuila,  378,  449  E.  Palmer,  September,  1898;  on  the  roa«l  from 

Ca*<a8  Grandes  to  Sabinal,  State  of  Chihuahua,  6368  E.  W.  Nelson,  September 

4-5,  1899.     Along  fence  rows,  etc. 
ChsBtochloa  gTrisebachii    (Fourn.)  Scribn.  U.  S.  Dept.  Agr.  Div.  Agree.  Bui.  4:  39 

(1897).     {Sdaria  gr'mhachli  Fourn.  Mex.  PI.  2:  45  (1881).) 
Monte  Alban,  altitude  1,750  to  1,900  m.,  near  Oaxaca,  State  of  Oaxaca,  939  C.  L. 

Smith,  Octol)er  8,  1894;  Saltillo,  State  of  Coahuila,  385  E.  Palmer,  Septeml)er, 

1898;  Sierra  Madre  Mountains,  10  miles  north  of  Pachico,  State  of  Chihuahua, 

6298  E.  W.  Nelson,  August  25,  1899.     A  weed  in  gardens. 
Chaetochloa  gTrisebachii  ampla  Scribn.  &  Merrill,  V.  S.  Dept.  Agr.  Div.  Agnw. 

Bui.  21:  36  (1900). 
Durango,  State  of  Durango,  728  E.  Palmer,  Septemlx^r,  1896. 
Ch8Btochloaiinberbi8(Poir.)S(Tibn.U.S.  Dept.Agr.  Div.  Agros.  Bui.  4:  39  (1897). 

(Paniaim  imhfrbe  Poir.  in  Lam.  F^ncycl.  Suppl.  4:  272  (1816).) 
Oaxaca,  State  of  Oaxac-a,  9;i5  C.  L.  Smith,  1894. 
ChsBtochloa  imberbis  geniculata  (I^m. )  Scribn.  &  Merrill,  U.  S.  Dept.  Agr.  Div. 

Agros.  Bui.  21:  12  (1900).     {Pauiatm  (feninUaium  Lam.  Encycl.  4:  727  (1797).) 
Jalapa,  State  of  Vera  Cruz,  1547  C.  L.  Smith,  1894;  Durango,  State  of  Durango,  378, 

381,  539  E.  Palmer,  July,  1896;  Ftnieral   District,  6419  C.    G.  Pringle,  1896; 

Colotlan,  State  of  Jalisco,  3607  J.  N.  Rose,  August  29,  1897;  Colima,  17  E.  Palmer, 

1897,  in  rich,  sha^ly  thickets  in  a  fruit  garden. 
ChsBtochloa  latifolia  Scribn.  V.  S.  Dept.  Agr.  Div.  Agros.  Bui.  11:  44  pi.  S  (1898). 
Durango,  State  of  Durango,  879  E.  Palmer,  November,  1896,  growing  under  bushes  in 

deep  ravuies. 
ChsBtochloa  latifolia  breviseta  Scribn.  &  Merrill,  H.  S.  Dept  Agr.  Div.  Agros. 

Bui.  21:31   (1900). 
Santiago  Papa>Kiuiaro,  State  of  Durango,  470  E.  Palmer,  August,  1896,  growing  under 

bushes  in  a  deep  ravine. 
ChsBtochloa  liebmanni  (Fourn.)  Scribn.  &  Merrill,  U.  S.  Dept.  Agr.  Div.  Agros. 

Bui.  21:  31  (UKX)).     (Setnria  liehmanni  Fourn.  Mex.  PI.  2:  44  (1881).) 
Durango,  State  of  Durango,  716  E.  Paltner,  September,  1896;  Rosario,  State  of  Sinaloa, 

1840  J.  N.  Rose,  July,  1897;  Topolobampo,  233  E.  Palmer,  September,  1897; 

Colima,  142  E.  Palmer,  August,  1897,  under  bushes  on  mountain  slopes,  many 

[)lants  together. 
ChsBtochloa  liebmanni  pauciflora  (Vah«ey)  Scribn.  &  Merrill,  IT.  S.  Dept.  Agr. 

Div.    Agros.   Bui.    21:  133  (1900).     ((*hamstraphu  caudata  jmuciflora  Vasey  in 

BealjiiruAMesN.A.  2:  158  (1896).) 
Near  Acaponeta,  Territorio  de  Tepic,  3303  J.N.Rose,  July  31,  1897;  Colima,  8  K. 

Palmer,  July,  1897,  in  shady  places  on  endiaiikments. 
ChsBtochloa  longipila  (Fourn. )  Scribn.  &  Merrill,  U.  S.  Dept.  Agr.  Div.  Agros.  Bui. 

21:  22  (1900).     [SiUaria  hngipila  Fourn.  Mex.  PI.  2:  47  (1881).) 
Between  Agnacato  and  Dolores,  Territorio  de  Tepic,  2017  J.  N.  Rose,  August  6, 1897. 
ChsBtochloa  macrostachya  (H.B.  K. )  Scribn.  &  Merrill,  U.  S.  Dept  Agr.  Div. 

Agros.  Bui.  21:  29  (1900).     [Setaria  macroHkwhija  H.    B.   K.   Nov.  Gen.   et  Sp. 

PI.  1:  110  (1815).) 
Durango,  State  of  Durango,  872  E.  Palmer,  November,  18%. 
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ChsBtochloa  purpiirascens  (H.  B.  K. )  Scribn.  &  Merrill,  U.  S.  Dept.  Agr.  Div.  Agros. 

Bill.  21:  13  (1900).     (SelAtria  purpunmrnM  H.B.  K.  Nov.  Gen.etSp.  PL  1:  90 

(1815).) 
In  the  Sierra  Matire  Mountains,  near  Santa  Teresa,  Territorio  de  Tepic,  3417  J.  N. 

Rose,  August  10, 1897;  Saltillo,  State  of  Coahuila,  383, 384  E.  Palmer,  September, 

1898. 
Setariopsifl  auricidata  (Foum.)  Seribn.  Field  Col.  Mus.  Bot.  Ser.  2:  289  (1896). 

(.S^WaaMrin//a/rt  Foum.  Mex.  PI.  2:  43  (1881).) 
Bolanos,  State  of  Jalisco,  2899  J.  N.  Rose,  SeptenilH-r  10-19, 1897,  small  form;  Colima, 

139  E.  Palmer,  August,  1897,  in  low  places  in  a  graveyard. 
Ixophoms  iinisetus  (Presl)  Schleeht.  Linn;ea,  31:  420  (1861-62).     {Urochloa  uni- 

seta  Presl,  Rel.  Haenk.  1:  319  (1830).) 
Colima,  141  E.  Palmer,  July  1,  1897,  a  strontr-growing  grass  found  in  low  places  in  a 

graveyard. 
Cenchrus  echinatus  L.  Sp.  PI.  1050  (1753). 
Durango,  State  of  Durango,  880  E.  Palmer,  October,  1896;  Rosario,  State  of  Sinaloa, 

3110  J.  N.  Rose,  June  21,  1897;  Colotlan,  State  of  Jalisco,  3603  J.  N.  Rose,  August 

29,1897. 
Cenchrus  myosuroides  H.  B.  K.  Nov.  (ien.  et  Sp.  PI.  1:  115,  /.  S5  (1815). 
Durango,  State  of  Durango,  868  E.  Palmer,  Xovemlx?r,  1896;  near  San  Juan  Capis- 

trano,  State  of  Zacatecas,  2453  J.  N.  Rose,  August  21,  1897. 
Cenchrus  tribuloides  L.  Sp.  PI.  1050  (1753). 
Durango,  State  of  Durango,  196  E.  Palmer,  June,  189(i;  near  Casas  Grandes,  State  of 

Chihuahua,  6327  E.  \V.  Nelson,  August  30,  1899. 
Pennisetum  longistylum  Hochst.  Flora,  24:  1  (1841). 
Topolobampo,  State  of  Sinaloa,  231  E.  Palmer,  September,  1897.    One  bunch  of  this 

grass  found  near  a  water  ditch  and  said  to  have  been  accidentally  introduc-ed 

from  Florida. 
Homalocenchrus  hexandrus   (Swartz)   Britton,  Trans.  N.  Y.  Acad.  Sci.  0:   14 

(1889).     {Ijeerma  hexmidm  Swartz,  Prodr.  Veg.  Ind.  Occ.  21   (1788).) 
Durango,  State  of  Durango,  195  E.  Palmer,  June,  1896.     Wet  banks  and  in  shallow 

water  al)out  {)onds  and  lagoons,  extending  far  from  the  shore  by  a  network  of 

cane-like  root^^tocks.     A  very  nutritious  grass,  cattle  not  only  eagerly  devouring 

the  short  tops,  but  even  keeping  their  heads  under  water  in  order  to  reach  the 

submerged  portions. 
Phalaris  canariensis  L.  Sp.  PI.  54  (1753). 

Rosario,  State  of  Sinaloa,  J.  N.  Rose,  no  numl)er,  July  26-2t),  1897,  in  a  yard. 
Savastana  mexicana  ( Rupr. )  Beal,  ( rrasses  N.  A.  2:  187  (1896).     (Ataxia  mexicana 

Rupr.  Bui.  Aca<i.  Brux.  0:  233  (1842);  Ilierochloa  mt'xirana  Benth. ) 
Sierra  de  San  Feli{Ks  altitude  3,075  m..  State  of  Oaxaca,  940  C.  L,  Smith,  August  28, 

1894. 
Aristida bromoides  H.  B.  K.  N(»v.  (Jen.  et  Sp.  PI.  1:  112  (1815). 
Saltillo,  State  of  Coahuila,  388  E.  Palmer,  September,  1898;  between  Casas  (irandes 

and  Sabinal,  State  of  diihuahua,  6369  E.  \V.  Nelson,  September  4-5,  1899;  near 

Sierra  En  Me<lia,  State  of  Chihuahua,  6466  E.  W.  Nelson,  SeptemlxT  24-26,  1899. 
Aristida  dispersa  Trin.  &  Rupr.  Agrost.  3:  109  (1842). 
Durango,  State  of  Durango,  535,  767  E.   Palmer,  Se])teni]x»r-October,  1896;   near 

Plateado,  State  of  Zacatecas,  2703  J.  N.  Rose,  August  31,  1897;  Colotlan,  State  of 

Jalisco,  2812  J.  N.  Rose,  Septem})er  6,  1897. 
Aristida  humboldtiana  Trin.  <fe  Rupr.  Agrost.  3:  119  (1842). 
Pedrigal,  Valley  of  Mexico,  Federal  District,  6544  C.  O.  Pringle,  Octol)er  2,  1896; 

Serrania  de  Ajusco,  Feileral  District,  6493  C.  (t.  Pringle,  Septeml)er  6,  1896. 
Aristida  interrupta  Cav.  Icon.  6:  43  /.  ^;/,/.  ^\  (1799). 
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On  lava  beds,  Pedrigal,  Valley  of  Mexico,  Federal  District,  6579  C.  G.  Pringle, 
October  2,  1896. 

Aristida  longiramea  Presl,  Rel.  Haenk.  1 :  284  (1830). 

Las  Sedas,  State  of  Oaxaca,  918  (in  part)  C.  L.  Smith,  September,  1894. 

Aristida  purpurea  Nutt.  Trans.  Am.  Phil.  Soc.  6:  146  (1837). 

Saltillo,  State  of  Coahuila,  392  E.  Palmer,  September,  1898.  A  very  slender  fomi, 
growing  among  rocks  on  hillsides. 

Aristida  scabra  Kunth,  Rev.  Gram.  1:  62  (1835). 

Santiago  Papasquiaro,  472  E.  Palmer,  August,  1896;  about  Cuernavaca,  State  of  More- 
los,  6496  C.  G.  Pringle,  September  16,  1896;  Bolanos,  State  of  Jalisco,  3694  J.  N. 
Rose,  September  10-19,  1897;  east  base  of  Sierra  Madre  Mountains,  State  of 
Chihuahua,  6496  E.  W.  Nelson,  September  29, 1899. 

Aristida  schiedeana  Trin.  &  Rupr.  Agrost.  8:  120  (1842). 

Near  Plateado,  State  of  Zacatecas,  2793  J.  N.  Rose,  September  4, 1897. 

Aristida  setifoUa  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1:  122  (1815). 

Las  Sedas,  State  of  Oaxaca,  931,  918  (in  part)  C.  L.  Smith,  September,  1894. 

Stipa  csBrulea  Presl.  Rel.  Haenk.  1:  227  (1830). 

Sierra  de  San  Felipe,  altitude  3,075  m..  State  of  Oaxaca,  926  C.  L.  Smith,  Septem- 
ber 18,  1894. 

Stipa  UnearifoUa  Fourn.  Mex.  PI.  2:  73  (1881)  (?). 

Saltillo,  State  of  Coahuila,  3  E. Palmer,  April,  1898.  Distributed  as  *S'.  riridula  Trin., 
from  which  it  is  very  distinct,  and  although  not  agreeing  in  all  particulars  with 
Founiier's  description  of  S.  UnearifoUa,  there  can  be  but  little  doubt  as  to  its 
identity.  Empty  glumes  equal,  acuminate,  7  mm.  long;  flowering  glume  5  mm. 
long,  pilose  with  long  appressed  hairs;  awn  scabrous,  1.5-2  cm.  long,  twisted 
and  twice  geniculate.     Leaf-blades  strongly  involute,  2-3  dm.  long. 

Stipa  trochlearis  Nees  in  Meyen,  Reise,  1:  484  (1843). 

Durango,  State  of  Durango,  532  E.  Palmer,  August,  1896. 

Stipa  virescens  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1:  126  (1815). 

Near  Plateado,  State  of  Zacatecas,  2750  J.  N.  Rose,  Septeml)er  2,  1897. 

Muhlenbergria  acuminata  Vasey,  Bot.  Gaz.  11:  337  (1886). 

Saltillo,  State  of  Coahuila,  379  E.  Palmer,  September,  1898,  in  rich,  moist  soil. 

Muhlenbergria  aflinis  Trin.  Agrost.  2:  291  (1841). 

Las  Sedas,  State  of  Oaxaca,  952  C.  L.  Smith,  September,  1894;  on  the  road  between 
Mesquitec  and  Monte  Escotedo,  State  of  Jalisco,  2614  J.  N.  Rose,  August  26, 1897; 
Sierra  Madre  Mountains,  west  of  Bolanos,  2984  J.  N.  Rose,  September  15-17, 1897. 

^Muhlenbergia  alamosana  Vasey,  Bot.  Gaz.  16:  146  (1891). 

Mossy  cliffs.  Sierra  de  Tepixtlan,  near  Cuernavaca,  altitude  2,300  m.,  6994  C.  G. 
Pringle,  February  8  and  March  14,  1899. 

Muhlenbergia  arizonica  Scribn.  Bui.  Torr.  Bot.  dub,  16:  8,  pZ.  7tf  (1888). 

Durango,  State  of  Durango,  536,  713  E.  Palmer,  August,  1896. 

Muhlenbergia  berlandieri  Trin.  Agrost.  2:  299  (1841). 

Durango,  State  of  Durango,  729  E.  Palmer,  September,  1896. 

Muhlenbergia  calamagrostidea  Kunth,  Rev.  Gram.  1:  63  (1835). 

Durango,  State  of  Durango,  719,  725,  881  E.  Palmer,  September-October,  1896;  near 
Plateado,  State  of  Zacatecas,  2736  J.  N.  Rose,  September  3,  1897. 

Muhlenbergria  capillaris  Trin.  Gram.  Unifl.  191  (1824). 

Sienga,  State  of  Durango,  859,  960  E.  Palmer,  November,  1896. 

Muhlenbergria  debiUs  Trin.  Gram.  Unifl.  193  (1824). 

Monte  Alban,  altitude  1,700  m.,  near  Oaxaca,  State  of  Oaxaca,  938  C.  L.  Smith,  Octo- 
ber 8,  1894. 

MTTHLEKBEBGIA  DENSIFLOItA  Scribn.  &  Merrill,  sp.  nov.    (Fig.  4.) 

An  erect,  rigid,  csespitose  perennial,  6  to  9  dm.  high,  with  involute,  wiry  leaves  and 
dense,  contrat^t^^'d  panicles  7  to  12  cm.  long.     Culms  cylindrical,  glabrous,  or 
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slightly  scabrouH,  enpecially  IkjIow  the  panicle,  pul)erulent  l)elow  the  glabrous 
nodes;    nheaths  shorter  than  the  intenuKleH,  striate,  the  lower  ones  glabrous, 
the  upiK»r  scabrous;  ligule  5  to  10  mm.  long,  acute,  t^left  at  the  apex;  leaf-blades 
glabrous,  rigid,  1  to  3  dm.  long,  2  to  3  nun.  wide.     Paniclefl  somewhat  exserte<l, 
strict,  purplish,  about  1  cm.  in  diameter;  rachis  angular,  scabrous;  branches  1 
to  2  cm.  long,  appresstni,  the  l(>werones  generally  remote;  pedicels  about  as  long 
as    the    spikeleti*,    scabro- 
pubescent.     Spikelets   lan- 
ceolate, 5  mm.  long;  empty 
glumes  sul)equal,  l-nerve<l, 
lanctH)late,  acute  or  mnnni- 
nate,   3  to   3.5  mm.  long, 
scabrous  on  the  keel;  flow- 
ering glume  about  5  mm. 
hmg,  3-nerve<l,  scabrous  on 
the  nerves  and  keel,  l)ear- 
ing  a  rather  stout  scabrous 
awn  at  the  apex,  1  to  3  mm. 
in  length.     Palea  eciualing 
the  flowering  glume,   lan- 
ceolate, acute,  or  short-apic- 
ulate. 

Tyi)e  collected  on  laval)eds,  Ser- 
rania  de  Ajusco,  altitude 
3,000  m..  Federal  District, 
6675  C.  (t.  Pringle,  August 
13,  1897;  Sierra  de  San 
Felipe,  altitude  3,000  m., 
State  of  Oaxaca,  4914  (\  G. 
Pringle,  St^ptember  18, 1894; 
same  locality,  C.  L.  Smith, 
no  numlx»r,  1894. 

Muhlenbergia  exilis  Fourn. 
Mex.  PI.  2:  84  (1881). 

San  Franci8<*o,  State  of  Vera 
Cruz,  1506  C.  L.  Smith,1894; 
Sierra  Ma^lre  Mountains, 
west  of  Bolanos,  State  of 
Jalisco,  J.  N.  Rose,  no  num- 
l)er,  Septeml)er  16,  1897. 

Muhlenbergia    flaviseta      p,,,    4,_^tuhlnibfr{m  dnmfiom  Soribn.  &  Merrill:  a.  Empty 
Scribn.    U.    S.    Dept.    Agr.  Kluino.  h,  spikoltM:  c.  floworiuK  Klume. 

Div.Agros.Bul.8:  11  (1897). 

I)r>s  Cajetaw,  State  of  Durango,  8;W  E.  Palmer,  ()ctol)er,  1896,  abundant  on  the  slop- 
ing sides  of  an  arroyo. 

Muhlenbergia  grracilis  Trin.  Gram.  Unifl.  193  (1824). 

Sierra  de  San  Felii)e,  altitude  3,075  m.,  State  of  Oaxaca,  928,  937  C.  L.  Smith,  Sep- 
tember, 1894. 

Mtilileiibepgria  implicata  Trin.  Gram.  Unifl.  193  (1824). 

Durango,  State  of  Durango,  718,  769  E.  Palmer,  Se|)tendjer,  1896. 

Mulilenbergria  laxiflora  vScribn.  Zoe,  4:  389  (1894). 

Durango,  State  of  Durango,  2:^56  J.  N.  Rose,  August  16,  1897. 

MTTHLEKBEBGIA  LIGULATA  ( Founi. )  Scribn.  &  Merrill,  n.  comb.     ( Chahois- 
ma  lUjidnta  Fourn.  M(!X.  PI.  2:  112,  /.  —  (1881).) 
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Durango,  State  of  Durarigo,  731  E.  Palmer,  S(^pteml)er,  1896;  948  E.  Palmer,  Novem-. 
ber,  1896,  in  rich,  moist  soil  in  gardens  and  fields. 

The  grass  here  taken  to  be  Foumier's  Chaboissxa  ligulaia  agrees  so  closely  with  the 
published  description  and  plate  of  that  grass  that  we  have  little  hesitation  in  so 
referring  it.  The  only  apparent  difference  is  in  the  awn  of  the  flowering  glume, 
which  in  No.  731  E.  Palmer  is  5  to  6  mm.  long.  Foumier  does  not  refer  to  the  awn 
and  the  illustration  shows  long-acuminate  floral  glumes.  Chabomwa  is  placed 
hi  the  Poaeew  by  Foumier,  but  if  we  have  rightly  identified  Palmer's  grass,  it 
certainly  belongs  to  the  Agroi^ideae^  and,  although  the  most  of  the  spikelets 
are  2-flowered,  the  plant  has  all  the  characters  of  a  Muhltnhergia  and  ought  to 
be  referred  to  that  genus. 

Muhlenbergria  monticola  Buckl.  Proc.  Acad.  Nat.  Sci.  Phila.  1862:  91  (1862). 

Durango,  State  of  Durango,  528  E.  Palmer,  Augu>«t,  1896. 

Muhlenbergria  parvigliimis  Vasey,  Contr.  V.  S.  Nat.  Herb.  8:  71  (1892). 

Saltillo,  State  of  Coahuila,  417  E.  Palmer,  September,  1898.  Not  common;  on  very 
dry  hillsides. 

Mulilenbergia  porteri  Scribn.  in  Beal,  Grasses  N.  A.  2:  259  (1896). 

On  the  road  from  Caeas  Grandes  to  Sabinal,  State  of  Chihuahua,  altitude  1,700  m., 
6349  E.  W.  Nelson,  September  4-5,  1899. 

Muhlenbergia  pringlei  Scribn.  Trans.  N.  Y.  Acad.  Sci.  14:  25  (1894). 

Durango,  State  of  Durango,  529,  724  E.  Palmer,  August,  1896;  Saltillo,  State  of  Coa- 
huila, 393  E.  Palmer,  September,  1898. 

♦MuhlenUergria  setarioides  Fourn.  Mex.  PL  2:  84  (1886). 

Under  the  spray  of  the  ('ascade  in  Barranca  of  Texola,  near  Jalapa,  State  of  Vera 
Cruz,  altitude  1,100  m.,  8096  C.  G.  Pringle,  April  30,  1899. 

Muhlenbergria  setifolia  Vasey,  Bot.  Gaz.  7:  92  (1882). 

Saltillo,  State  of  Coahuila,  415  E.  Palmer,  September,  1898,  on  dry  slopes,  rather 
rare. 

Muhlenbergia  texana  Thurb.  in  Coult.  Man.  Bot.  Roqjcy  Mountain  Reg.  410  (1885). 

Torreon,  State  of  Coahuila,  511  E.  Palmer,  O('tol)er,  1898,'  in  bunches  of  mesquite 
bushes;  a  very  wiry  species. 

Muhlenbergria  vaseyana  Scribn.  Kept.  Mo.  Bot.  Gard.  10:  52  (1899).  {M.  diMicho- 
phyUa  Am.  authors,  not  Kunth. ) 

State  of  Oaxaca,  916  C.  L.  Smith,  1894;  Sierra  de  San  Felipe,  altitude  3,075  m.,  927 
(in  part)  C.  L.  Smith,  September  18,  1894;  Durango,  State  of  Durango,  542  E. 
Palmer,  August,  1896;  Sierra  Madre  Mountains,  west  of  Bolanos,  State  of  Jalisco, 
3003  J.  N.  Rose,  September  15-17,  1897. 

Muhlenbergia  sp.  Allied  to  M.  gracilis  Trin.,  but  too  young  for  positive  identifica- 
tion. 

Sierra  Madre  Mountains,  State  of  Zacatecas,  3527  J.  N.  Rose,  August  17, 1897. 

Lycurus  phleoides  H.  B.  K.  Nov.  Gen.  et  Sp.  Pi.  1:  142  (1815). 

Durango,  State  of  Durango,  526  E.  Palmer,  August,  1896;  near  Plateado,  State  of 
Zacatecas,  2794  J.  N.  Rose,  Septeml)er  4,  1897;  between  Casas  Grandes  and 
Sabinal,  State  of  Chihuahua,  6356  E.  W.  Nelson,  September  4-5,  1899. 

Sporobolus  cryptandrus  flexuosus  Thurb.  in  U.  S.  Geog.  Surv.  W.  100th  Merid.  6: 
262  (1878). 

Colonia  Diaz,  State  of  Chihuahua,  6458  E.  W.  Nelson,  September  20-21,  1899. 

Sporobolus  domingensis  Kunth,  Enum.  PI.  1:  214  (1833). 

Sierra  de  San  Felipe,  State  of  Oaxaca,  51 C.  L.  Smith,  1894;  Durango,  State  of  Durango, 
384,  737  K  Palmer,  July,  1896;  Topolobampo,  State  of  Sinaloa,  236  E.  Palmer, 
September,  1897,  in  open  lx)tt<)m  lands. 

Sporobolus  indicus  (L.)  R.  Br.  Prodr.  Fl.  Nov.  Holl.  1:170(1810).  (AgrosOs 
indica  L.  Sp.  PI.  63  (1753).) 
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Jalapa,  State  of  Vera  Cruz,  1753  C.  T..  Smith,  1H94;  Duranpo,  State  of  Durango,  193 

E.  Palmer,  June,  1896;  near  Santa  Terena,  Territorio  de  Tepic,  2142  J.  N.  Rose, 

1897;  near  Plateado,  State  of  Zacatecaa,  2708  J.  N.  Rose,  August  31, 1897. 
Sporobolufl  macrospermus  Scribn.  in  Beal,  Grasses  N.  A.  2:  302  (1896). 
Las  Sedas,  altitude  2,000  m..  State  of  Oaxaca,  921  C.  L.  Smith,  September  29,  1894. 
Sporobolus  minutiflorus  Link,  Hort.  Berol.  1:  88  (18:W). 
On  the  road  between  Mes(iuitee  and  Monte  Escobedo,  State  of  Jalisco,  2613  J.  N. 

Rose,  August  26,  1897. 
Sporobolus  palmeri  Seribn.  V.  S.  Dept.  Agr.  Div.  Agros.  Bui.  11:  48,  pL  5  (1898). 
Durango,  State  of  Durango,  180  E.  Palmer,  June,  1896,  in  large  bunches  in  alkali 

bottoms. 
Sporobolus  piliferus  Kunth,  Enum.  PI.  1:  211  (1833). 
Jalapa,  State  of  Vera  Cruz,  1569  C  L.  Smith,  1894;  fields  near  Jalapa,  State  of  V'era 

Cruz,  altitude  1,250  m.,  7881  C.  (i.  Pringle,  1899. 
Sporobolus  utilis  Torr.  Pac.  R.  R.  Rept.  5'-':  365  (1857).     (  Vilfa  mccatUla  Fourn. 

Mex.  PI.  2:  101  (1881).) 
Durango,  State  of  Durango,  738,  739  E.  Palmer,  SeptemlK»r,  1896. 
Sporobolus  wrightii  Seribn.  Bui.  Torr.  Bot.  Club,  0:  103  (1882). 
Durango,  State  of  Durango,  742  E.  Palmer,  October,  1896;  between  Rosario  and  Aca- 

poneta.  State  of  Sinaloa,  1867  J.  N.  Rose,  July  28, 1897;  Saltillo,  State  of  Coahuila, 

2  E.  Palmer,  April,  1898;  City  of  Mexico,  4887  Rose  and  Hough,  July  15,  1899; 

below  Pachico,  State  of  Chihuahua,  6243  E.  W.  Nelson,  August  22-24,   1899; 

near  Casas  Grandes,  State  of  Chihuahua;  6344  E.  W.  Nelson,  August  30,  1899. 
Blepharoneuron  tricholepis  (Torr.)  Nash,  Bui.  Torr.  Bot.  Club,  25:  88  (1898). 

(  Vilfa  tricholepis  Torr.  Pac.  R.  R.  Rept.  4^*  155  (1857).) 
Dos  Cajetas,  State  of  Durango,  833  E.  Palmer,  October,  1896;  Serrania  de  Ajusco, 

Federal  District,  altitude  4,000  m.,  64^5  C.  G.  Pringle,  1896. 
Epiccunpes  bourgsei  mutica  Fourn.  Mex.  PI.  2:  88  (1881). 
In  the  Sierra  Madre  Mountains,  west  of  Bolanos,  State  of  Jalisco,  3002  J.  N.  Rose, 

Septemlwr  15-17,  1899. 
Epicampes   pubescens  (H.  B.  K.)  Presl,  Rel.  Haenk.   1:  235  (1830).     {A<jrmtis 

pubescent  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1:  136  (1815).) 
Sierra  de  San  Felipe,  altitude  3,075  m.,  State  of  Oaxaca,  927  (in  part)  C.  L.  Smith, 

Septeml)er  18,   1894.     Distributed  as  Muhletiherffia  distiehophylla  Kunth.     This 

species  is  also  represc^nted  in  the  National  Herbarium  by  5576  C.  G.  Pringle, 

1894,  from  the  same  loi^ality. 
Epiccuoipes  robusta  Founi.  Mex.  PI.  2:  89  (1881). 
In  the  Sierra  Madre  Mountains,  west  of  Bolanos,  State  of  Jalisco,  2997  J.  N.  Rose, 

September  15-17,  1897. 
Polypogon  elongatus  H.  B.  K.  Nov.  Gen.  et  Sj).  PI.  1:  134  (1815). 
Nombre  de  Dios,  State  of  Durango,  HI  E.   Palmer,  April,  1896;  Saltillo,  State  of 

Coahuila,  2  E.  Palmer,  April,  1898;  Durango,  State  of  Durango,  162  E.  Palmer, 

June,  1897. 
Cinna  poaeformis  (H.  B.  K.)  Seribn.   &  Merrill,  n.  comb.      {Deyeuxia  potrformu 

H.  B.  K.  Nov.  (ien.  et  Sp.  PI.  1:  146  (1815);  Climastrum  poafomie  Fourn.  Mex. 

PI.  2:  91  (1881).) 
Sierra  de  San  Felipe,  State  of  Oaxaca,  936  C.  L.  Smith,  August  28,  1894. 
Agrostis  elataTrin.  Agrost.  2:  364  (1845). 
Near  Colonia  Garcia,  in  the  Sierra  Madre  Mountains,  State  of  Chihuahua,  6195  E.  W. 

Nelson,  August  1,1899. 
AOBOSTIS  BOSEI  Seribn.  &  Merrill,  sp.  nov.     ( Fig.  5. ) 
A  slender,  erec^'t  perennial,  4  to  5  dm.  high,  with  short,  flat  leaves  and  very  o{>en, 

capillary  panicles,   1  to  1.5  dm.  long.     Culms  glabrous,  s<jmewhat  geniculate  at 
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the  lower  nodes;  aheaths  shorter  than  the  internodes,  smooth,  striate;  ligule 
hyaHne,  obtuse,  2  mm.  long;  leaf-blades  linear,  acuminate,  5  to  8  cm.  long,  2 
to  3  mm.  wide,  scabrous  on  both  sides  and  on  the  margins.  Panicle  very  open, 
pale  or  purplish,  the  branches  capillary,  the  lower  ones  verticillate,  the  upper 
ones  opposite,  spreading,  dichotomously  or  verticillately  branching,  somewhat 
scabrous,  the  lower  ones  5  to  6  cm.  long;  pedicels  elongated,  flexuous.  Spike- 
lets  about  2  mm.  long;  empty  glumes  ovate-lanceolate,  acute,  subequal,  thin, 
slightly  scabrous  on  the  keel  above;   flowering  glume  slightly  shorter  than  the 

empty  glumes,  obtuse,  often 
with  2  or  3  blunt  teeth  at  the 
apex;  awn  attached  near  the 
base,  equaling  or  slightly 
exceeding  the  glume,  finely 
scabrous,  straight  or  slightly 
bent  near  the  middle.  Palea 
very  thin,  hyaline,  lanceolate, 
obtuse, nearly  three-fourths  as 
long  as  the  flowering  glume. 
Grain  lanceolate,  about  1.5 
mm.  long. 
Type  specimen  collected  on  Sierra 
Mad  re  Mountains,  State  of 
Zacatecas,  2373  J.  N.  Rose, 
August  18,  1897. 
Agrostis  setifolia  Foum.  Mex. 

PL  2:  97  (1881). 
Sierra  de  San  Felip^e,  altitude  3,075 
m..  State  of  Oaxaca,  922  C.  L. 
Smith,  September  25, 1894. 
Agrrostis  verticillata  Vill. 

Prosp.  16  (1779). 
Durango,  State  of  Durango,  179 
E.  Palmer,  June,  1896;  Nom- 
bre  de  Dios,  95  E.  Palmer, 
April,  1896;  Saltillo,  State  of 
Coahuila,  806  E,  Palmer,  Sep- 
tember, 1898,  in  low,  wet 
places  along  ditches. 
A^ostis  virletii  Foum.   Mex. 

PI.  2:  96(1881). 
Durango,  State  of  Durango,  190 
E.  Palmer,  June,  1896,  very 

.,   .     .    .  abundant  in  low,  wet  places 

Fig.  5.— vl«7ro^/MroA«ri  .Scrib.  &Merrill:  a,  aspikelet;6.  the  .       n    t  u   ♦♦ 

awned  flowering  glume  and  palea;  c,  the  grain.  *^  alkali  t)ottoms. 

*Avena  micrantha  Scribn.  I'.  S. 
Dept.  Agr.  Div.  Agros.  Cir.  19:  3,  fig.  1  (January  1,  1900).  (Fig.  6.) 
A  very  slender,  densely  (wspitose,  upright  perennial,  2.5  to  3.5  dm.  high,  wnth  soft 
leaves  6  to  15  cm.  long,  1  to  2  mm.  wide,  ligules  5  to  6  mm.  long,  and  loosely 
flowered  simple  panicles  5  to  7  cm.  long.  Sheaths  glabrous;  leaves  pubescent 
above,  smooth  beneath,  becoming  involute  when  dry;  branches  pf  the  panicle 
capillary,  spreading  or  ascending,  1  to  3  flowered,  the  longer  lower  branches  1  to 
3  cm.  long;  empty  glumes  une<iual,  lanceolate,  the  first  about  8  nun.  long,  1-nen'ed, 
the  second  about  as  long  as  the  flowering  glume,  3-nerved  near  the  base,  thin- 
membranous  and  abruptly  i)ointe(l ;  flowering  glume.s  glabrcus,  5-nerved,  rounded 


Digitized  by 


Google 


23 

on  the  back,  2- toothed  at  the  apex,  the  teeth  awn-like;  callus  rather  densely 
bearded,  hairs  stiff,  the  longer  ones  3  to  4  mm.  long;  awn  arising  below  the 
apex  of  the  flowering  glume,  slender,  geniculate,  twisted  below  the  geniculation, 
about  17  mm.  long.  Palea  as  long  as  the  flowering  gjume,  rather  rigid,  margins 
rounded,  inflexed,  apex  subhyaline,  the  two  nerves  extending  into  subulate,  awn- 
like teeth. 

C<xJ,  mossy  cliffs,  Sierra  de  Tepixtlan,  near  Cuemavaca,  State  of  Moreloe,  altitude 
2,300  m.,  8018  C.  G.  Pringle,  February  5,  1899. 

*Avena  stipoides  Scribn.  V.  S.  Dept.  Agr.  Div.  Agros.  Cir.  19:  4  (January,  1900). 

A  very  slender,  erect,  somewhat  wiry  perennial,  5  to  6  dm.  high,  with  linear,  erect 
leaves  and  loosely  few-flowered, 
simple  panicles  5  to  10  cm.  long. 
Sheaths  shorter  than  the  inter- 
nodes,  very  minutely  strigose- 
pubescent;  ifgule  5  to  8  mm. 
long,  hyaline;  leaves  involute- 
setaceous,  at  least  when  dry,  1  to 
2.5  mm.  wide,  1  to  2  dm.  long, 
scabrous.  Spikelets  about  12 
mm.  long,  exclusive  of  the  awn; 
empty  glumes  unequal,  thin, 
scarious,  1 -nerved,  acute,  the 
first  about  4  mm.  long,  the 
second  5.5  mm.  long;  flowering 
glume  11  mm.  long,  5-ner\^ed, 
slightly  roughened  on  the  nerves 
above,  2- toothed  at  the  apex, 
teeth  awn -like,  awned  on  the 
back  below  the  2-toothed  SL\ye\] 
awn  geniculate,  twisted  below, 
attached  about  two-thirds  above 
the  base,  12  to  14  mm.  long. 
Palea  equaling  the  glume,  the 
two  nerves  extending  into  subu- 
late, awn-like  teeth.  Callus  hairs 
1  to  2  mm.  long. 

Sierra  de  San  Felipe,  State  of  Oaxaca, 
altitude  3,130  m.,  4905  C.  G. 
Pringle,  September  19, 1894;  923 
C.  L.  Smith,  August  28,  1894. 
Distributed  as  Muhlenbergia  sti- 
poides Trin. 

This  grass  is  closely  all ie<l  to  Arena 
micraritha,   8018  C.  G.  Pringle, 

but  is  at  once  distinguished  by  fig.  6.—Ai^m  jnicrajitha  Scribn. 

its  shorter  empty  glumes. 

The  strictly  1-flowered  spikelets  of  this  and  the  last  species  is  a  charm^ter  which 
would  lead  one  to  place  these  grasses  in  the  tribe  Agrostideiv;  but  the  densely 
hairy  callus  and  rather  rigid  5-nerved  flowering  glume,  which  is  deeply  2-toothed 
at  the  apex,  and  the  dorsal,  geniculate,  and  twisted  awn  formed  by  the  union  of 
three  of  the  nerves  suggest  relationship  with  Arena,  as  does  the  character  of  the 
empty  glumes,  and  these  species  are  tentatively  placed  in  that  genus. 
TRISTACHYA  AVENACEA  (Presl)  Scribn.  &  Merrill,  n.  comb.  {Monopogon 
arewicetis  Presl,  Rel.  Haenk.  1:  335,  t.  44  (1830);  Tristachya  mexicana  Kunth, 
Enum.  PI.  1:  308  (1833).) 
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This  plant  has  been  referred  to  the  South  American  Tristachya  leioMachya  Xees,  from 
which  it  is  readily  distinguished  by  its  more  slender  habit,  plane,  not  involute 
leaves,  and  shorter  spikelets  and  awns.  The  spikelets  of  T.  leiosiachya  are  5  cm. 
long  and  the  awns  are  al)out  12  cm.  long.  In  T.  avemicea  the  spikelets  are  from 
2  to  3.5  cm.  long  and  the  awns  do  not  exceed  6  cm.  in  length. 
Near  Santa  Teresa,  Sierra  Mad  re  Mountains,  Territorio  de  Tepic,  2229  J.  N.  Rose, 

August  13,  1897. 
TRISTACHTA  LAXA  Scribn.  &  Merrill,  sp.  nov.     (Fig.  7.) 
A  stout,  erect  perennial,  15  to  20  dm.  high,  with  long  leaves,  scabrous  spikeleti^,  and 

very  lax  panicles  4  to  5 
dm.  in  length.  Culms 
rigid,  glabrous,  about 
1  cm.  in  diameter  at  the 
base;  nodes  smooth; 
sheaths  striate,  the 
lower  ones  numerous, 
imbricate,  sparingly 
pul)e8cent,  the  upper 
scabrous;  ligule  a  dense 
ciliate  fringe  of  soft 
hairs  about  2  mm.  long; 
leaf-blailes  involute  or 
foldeil  below,  plane 
alxive,  4  to  7  dm.  long, 
5  to  10  mm.  wide, 
glabrous  beneath,  sca- 
brous on  the  upper  sur- 
face and  mai^rins,  some- 
what bearded  at  the 
throat.  Panicle  verj' 
lax,  the  lower  portion 
somewhat  inclosed  by 
the  upper  sheath;  rachis 
smooth;  branches  alter- 
nate, the  lower  ones  in 
clusters  of  twos  at  each 
node,  solitar)^  above, 
somewhat  pubescent  at 
the  axils,  very  slender, 
the  lower  ones  2  dm. 
long,  simple  or  once 
branched  above  the 
middle.      Spikelets 

Fig.  l.—  Triftnchmi  Inu-a  Scribn.  &  Merrill :  a,  a  groiip  of  spikelelw;  short-pedicellate,         i  n 

b,  a  single  fiont.  clusters  of  threes  at  the 

end  of  the  branches,  1.5 
to  2  cm.  long;  empty  glumes  purple,  3-nerved,  acute,  the  first  slightly  shorter 
than  the  second,  strongly  scabrous  on  the  keel  and  lateral  nerves,  slightly 
scabrous  on  the  margins;  third  glume  nearly  e<]ualing  and  inclosed  by  the  first 
glume,  5-ner\'ed,  subtending  a  hyaline  palea  nearly  its  own  length  and  a  starai- 
nate  flower,  flowering  glume  8  to  9  mm.  long,  9-nerved,  pul)escent  throughout 
with  spreading  white  hairs,  a\)e\  cleft,  forming  2  acute  teeth  about  2  mm.  long 
and  l)earing  between  them  a  scabrous,  geniculate  awn  2  to  2.5  cm.  in  length, 
which  is  twisted  below  the  geniculation,  straight  above. 
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T>'pe  collected  in  the  State  of  Durango,  2334  J.  N.  Rose,  Augiint  16,  1897.  Readily 
distinguished  from  the  other  sj^KH'ieH  in  this  genus  by  ita  stout  culms,  lax  pani- 
cles, long  capillary  branches,  scabrous  empty  glume**,  and  long  sterile  palea. 

Microchloa  indica  (L.  f.)  Kuntze,  Rev.  Gen.  PI.  3»:  356  (1898).  {Nardus  indica 
L.  f.  Suppl.  PI.  105  (rSl);  Microchloa  setacea  R.  Br.  Prodr.  Fl.  Nov.  Holl.  1: 
208(1810).) 

Durango,  State  of  Durango,  532  E.  Palmer,  August,  1896. 

Cynodon  dactylon  Pers.  Syn.  PL  1:  85  (18a5). 

Saltillo,  State  of  Coahuila,  254  E.  Palmer,  June,  1898;  814  E.  Palmer,  October,  1898. 

CHLOBIS  CliANDESTINA  Scribn.  &  Merrill,  nom.  nov.  ( Gymnopogon  longifolius 
Foum.  Mex.  PI.  2:  144  (1881);  ChUrria  longifolia  Vasey,  Contr.  U.  S.  Nat  Herb. 
1:  284,  pi.  19  (1893),  not  Steud.  Syn.  PI.  Gram.  205  (1854).) 

Topolobampo,  State  of  Sinaloa,  238  P>.  Palmer,  September,  1897,  in  small  bunches 
under  other  plants  in  bottom  lands. 

Chlopis  elegans  H.  B.  K.  Nov.  Gen.  et  Sp..  PI.  1 :  166  ( 1815). 

Durango,  State  of  Durango,  176  E.  Palmer,  June,  1896;  765  E.  Palmer,  October,  1896; 
near  Colotlan,  State  of  Jalisco,  3604  J.  N.  Rose,  August  29, 1897;  Cohma,  140  E. 
Palmer,  September,  1897;  Topolobampo,  State  of  Sinaloa,  245  E.  Palmer,  Septem- 
ber, 1897;  Parras,  State  of  Coahuila,  448  E.  Palmer,  October,  1898;  on  the  road 
from  Casas  (Jrandes  to  Sabinal,  State  of  Chihuahua,  6354  E.  W.  Nelson,  September 
4-5, 1899,  in  open  bottom  lands,  among  cacti  and  other  plants. 

Chloris  submutica  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1 :  167,  t.  50  (1815) . 

Durango,  State  of  Durango,  181  E.  Palmer,  June,  1896;  in  the  Sierra  Madre  Moun- 
tains, near  Santa  Teresa,  Territorio  de  Tepic,  2143  J.  N.  Rose,  August  9,  1897; 
Saltillo,  State  of  Coahuila,  390  E.  Palmer,  September,  1898. 

Bouteloua  aristidoides  (H.  B.  K.)  Griseb.  Fl.  Brit.  W.  Ind.  537  (1864).  {Dinebra 
aristidoidej^  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1 :  171  (1815).) 

Durango,  State  of  Durango,  717  E.  Palmer,  Septeml)er,  1896;  near  San  Juan  Capibtrano, 
State  of  Zacatecas,  2490  J.  N.  Rose,  August  23, 1897;  Toi)olobampo,  State  of  Sinaloa, 
237  E.  Palmer,  September,  1897;  Torreon,  State  of  Coahuila;  513  E.  x^almer,  Octo- 
ber, 1898;  near  Casas  Grandes,  State  of  Chihuahua,  6329  E.  W.  Nelson,  August  30, 
1899. 

Bouteloua  bromoides  ( H.  B.  K.)  I^ag.  Gen.  et  Sp.  Nov.  5  (1816).  (Dinelira  bromoides 
H.  B.K.Nov.  Gen.  etSp.  PI.  1:  172. /..5i  (1815).) 

Between  Monte  Eijcobedo  and  Colotlan,  State  of  Jalisco,  2672  J.  N.  Rose,  August  28, 
1897;  near  Pachico,  State  of  Chihuahua,  6258  E.  \V.  Nelson,  August  22-24,  1899; 
Sierra  Madre  Mountains,  10  miles  north  of  Pachico,  6305  E.  VV.  Nelson,  August  25, 
1899. 

Bouteloua  curtipendula  (Michx.)  Torr.  in  Emory,  Notes  Mil.  Recon.  153  (1848). 
(Chloris  curtlpenduhx  Michx.  Fl.  Bor.  Am.  1:  59  (1803);  B,  racemosa  Lag.  Varied. 
Cienc.  Lit.  Art.  2*:  14  (1805).) 

Monte  All)an,  near  Oaxaca,  State  of  Oaxaca,  958  C.  L.  Smith,  September  5, 1894;  Bola- 
nos,  State  of  Jalisco,  2929  J.  N.  Rose,  Septeml)er  10-19, 1897;  Durango,  State  of 
Durango,  194  E.  Palmer,  June,  1896;  Saltillo,  State  of  Coahuila,  407  E.  Palmer, 
September,  1898;  below  Pachico,  State  of  Chihuahua,  6247  E.  W.  Nelson,  August 
22-24, 1899. 

Bouteloua  havardi  Vasey,  Proc.  Am.  Aca<l.  18:  179  (1883). 

Durango,  State  of  Durango,  546  E.  Palmer,  August,  1896;  near  Huejmiuilla,  State  of 
Jalisco,  2532  J.  N.  Rose,  August  24,  1897;  near  Plateado,  State  of  Zacatecas,  2782 
J.  N.  Rose,  September  3,  1897. 

Bouteloua  hirsuta  Lag.  Varied.  Cienc.  Lit.  Art.  2*:  141  (1805). 

Durango,  State  of  Durango,  870  E.  Palmer,  Novemlx^r,  1896;  l)etween  Concepcion 
and  Acaponeta,  1904  J.  N.  Rose,  July  29, 1897;  nearAcaponeta,  Territorio  de  Tepic, 
3293  J.  N.  Rose,  July  30,  1897;  on  the  roa*!  between  Huejuquilla  and  Mesijuitec, 
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state  of  Jalisc'o,  2586  J.  N.  Rose,  August  25,  1897;  Saltillo,  State  of  Coahuik,  405 
E.  Palmer,  September,  1898;  near  Pachico,  State  of  Chihuahua,  6246  E.  \V.  !«el- 
son,  August  22-24,  1899. 

Bouteloua  olig08tacli|ra  Torr.  in  A.  Gray,  Man.  Bot.  ed.  2,  553  (1856). 

Durango,  State  oi  Dorango,  545  E.  Palmer,  August,  1896;  Saltillo,  State  of  Coahuik, 
399, 40^,  406  E.  Palmer,  September,  1898;  near  Casas  Grandes,  State  of  Chihuahua, 
6327  E.  W.  Nelson,  August  30,  1899. 

Bouteloua  polystachya  Torr.  Pao.  R.  R.  Rept.  5»:  366,  t.  10  (1847). 

San  Antonio  Valley,  State  of  Oaxaca,  957  C.  L.  Smith,  September  1,  1894;  Durango, 
State  of  Durango,  714  E.  Palmer,  September,  1896;  Torreon,  State  of  Coahuila, 
514  E.  Palmer,  October,  1898;  Saltillo,  401  E.  Palmer,  September,  1898. 

Bouteloua  ramosa  Scribn.  in  Vasey,  U.  S.  Dept.  Agr.  Div.  Bot.  Bui.  12M  44,  pi  U 
(1891). 

Saltillo,  State  of  Coahuila,  404  E.  Palmer,  September,  1898,  in  close  tufts  in  low  plac« 
on  the  mesa. 

BOUTELOUA  BEPENS  (H.  B.  K.)  Scribn.  &  Merrill,  n.  comb.  {Dinebra  repm 
H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1:  172,  t.  52  (1815).) 

Durango,  State  of  Durango,  547  E.  Palmer,  August,  1896. 

Bouteloua  tenuis  Griseb.  in  Goett.  Abh.  24;  303  (1879). 

Durango,  State  of  Durango,  712  E.  Palmer,  September,  1896;  Saltillo,  State  of  Coa- 
huila, 397,  378  E.  Palmer,  September,  1898;  Pedrigal,  Valley  of  Mexico,  Federal 
District,  6450  C.  (t.  Pringle,  August  20, 1896.  This  grass  grows  so  abundantly 
on  the  mesquite  plains  that  it  gives  them  the  appearance  of  a  lawn. 

Bouteloua  trifida  Thurb.  Proc.  Am.  Acad.  18:  177  (1883). 

Saltillo,  State  of  Coahuila,  402  E.  Palmer,  September,  1898. 

Pentarrhaphis  foumierana  Hack.  &  Scribn.  Bui.  Torr.  Bot.  Club,  17:  232,  pi. 
i(?7  (1890). 

Durango,  State  of  Durango,  382  E.  Palmer,  July,  1896;  between  Acaponeta  and 
Rosario,  J.  N.  Rose,  no  number,  July  6,  1897;  l)etween  Rosario  and  Colomas, 
State  of  Sinaloa,  1621  J.  N.  Rose,  July  12,  1897;  near  Tequila,  State  of  Jalisco, 
4775  Rose  and  Hough,  July  5-6,  1899. 

Eleusine  indica  Gaertn.  Fruct.  et  Sem.  1:  8  (1788). 

Coatzacoalcos,  isthmus  of  Tehuantepec,  State  of  Vera  Cruz,  1050  C.  L.  Smith,  March 
16,  1895. 

Dactyloctenium  aegyptium  (L.)  Willd.  Enum.  1029  (1809).  {Oynornvrus  xffyptim 
L.  Sp.  PI.  72(1753).) 

Durango,  State  of  Durango,  735  E.  Palmer,  September,  1896;  between  Rosario  and 
Acaponeta,  State  of  Sinaloa,  1877  J.  N.  Rose,  July  25,  1897;  Coatzacoalcos, 
isthmus  of  Tehuantepec,  State  of  Vera  Cruz,  1055  C.  L.  Smith,  February  1,  1895; 
Colima,  10,  11,  167,  168  E.  Palmer,  July,  1897;  Topolobampo,  State  of  Sinaloa, 
246  E.  Palmer,  September,  1897. 

LEPTOCHLOA  AQUATICA  Scribn.  &  Merrill,  sp.  nov. 

An  erect,  glabrous,  branching  i)erennial  about  7  dm.  high,  with  smooth  culms,  flat 
leaves,  and  obtuse  flowering  glumes.  Culms  nmch  branched  below,  striate, 
cylindrical,  rooting  at  the  lower  nodes;  nodes  brown,  smooth;  sheaths  loose, 
longer  than  the  internodes,  the  lower  ones  compressed,  smooth  or  minutely 
roughened;  ligule  1  to  2  mm.  long,  fimbriate;  leaf-blades  thin,  linear-lanceolate, 
10  to  20  cm.  long,  5  to  8  mm.  wide,  slightly  scabrous  or  nearly  smooth  on  both 
sides,  scabrous  on  the  margins.  Panicles  10  to  12  cm.  long,  green;  common 
axis  smooth  or  slightly  roughened  above,  striate;  branches  erect,  2  to  5  cm. 
long,  alternate,  scabrous,  floriferous  throughout.  Spikelets  ovate-lanceolate, 
rather  loosely  3  to  4  flowered,  alx)ut  5  nmi.  long,  on  short  scabrous  pedicels 
about  1  mm.  in  length;  empty  glumes  very  unequal,  1-nerved,  slightly  scabrous 
on  the  keels,  the  first  about  1  nmi.  long,  narrowly  triangular-lanceolate,  acute, 
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the  t^econd  2  mm.  long,  broswl,  rhomboidal,  triangular-acute  at  the  apex;  flower- 
ing glumes  about  3  mm.  long,  broadly  ovate  (when  spread),  obtuse,  awnlees, 
glabrous  except  on  the  scabrous  keel,  .3-nerved,  the  middle  nerve  prominent, 
percurrent,  the  lateral  ones  marginal,  extending  alxmt  two-thirds  the  length  of 
the  glume,  slightly  pilose.  Palea  equaling  the  glumes,  lanceolate-apatulate,  trun- 
cate, and  slightly  denticulate  at  the  apex,  sparingly  i)ilose  on  the  margins  below. 

Type  specimen  collected  in  shallow  water  near  Cuemavaca,  State  of  Morelos,  altitude 
1,700  m.,  6664  C.  G.  IVingle,  August  22,  1897. 

In  habit  very  much  resembling  LeptoMoa  hal-eiy  but  at  (mce  distinguished  from  that 
species  by  its  more  unequal  empty  glumes  and  obtuse  awn  less  flowering  glumes. 

Leptochloa  dubia  Nees,  Syllog.  Ratisb.  1:  4  (1824). 

Santiago  Papasquiaro,  State  of  Durango,  468  E.  Palmer,  August,  1896;  DamBgo,  530 
E.  Palmer,  August,  1896;  Saltillo,  State  oi  Ooahnila,  381,  382  E.  Palmer,  Sep- 
tember, 1896. 

LEPTOCHIX>A  DX7BIA  FBIKGIiEANA  (Kimtze)  Scribn.  &  Merrill,  n.  comb. 
(Diplarhne  dubia  pringleana  Kuntze,  Rev.  Gen.  PI.  3:  349  (1898).) 

Hills  and  plains  near  Chihuahua,  422  C.  G.  Pringle,  August,  1885. 

Leptochloa  fascictOaris  (Lam.)  A.  Gray,  Man.  Bot.  ed.  5,  623  (1867). 

Durango,  State  of  Durango,  254  E.  Palmer,  June,  1896;  Torreon,  State  of  Coahuila, 
503  E.  Palmer,  October,  1898,  rich,  moist  ground,  along  ditches  subject  to 
overflow. 

Leptochloa  flliformis  Presl,  Rel.  Haenk.  1:  288  (1830). 

Topolobampo,  State  of  Sinaloa,  248  E.  Palmer,  September,  1897,  common  on  bottom 
lands. 

LEPTOCHLOA  HA  LEI  (Nash)  Scribn.  &  Merrill,  n.  comb.  (Diplachne  hnlei  Nash, 
Bui.  N.  Y.  Bot.  Gard.  1:  292  (1899). 

Foothills  between  Acaponeta  and  Pedro  Paulo,  Territorio  de  Tepic,  1930  J.  N.  Rose, 
August  2,  1897. 

This  8p)ecies  can  scarcely  be  distinct  from  LeptocfUon  floribunddj  Doell,*  although  the 
details  as  drawn  iji  the  plate  representing  that  species  do  not  agree  with  our 
specimens  of  Leptochlfxi  Jiulei  nor  with  those  of  authentic  material  of  LeptocJdoa 
florihunda.  There  is  in  the  U.  S.  National  Herbarium  one  sheet  of  Hale's  Loui- 
siana collection  and  two  sheets  from  the  Herbarium  Hookerianum,  the  latter 
labelled  ""Leptochloa  florihunda  Doell.  Ad  ripas  fluminis  Amazonum  inter  San- 
tarem  et  Barra  de  Rio  Negro,  Coll.  R.  Spruce,  Oct<)l)er,  1850,"  and  also  in  what 
is  evidently  Bentham's  handwriting  "Texas,  Drummond,  No.  322  ex  herb.  T.  C. 
D(riumnond)  is  identical  with  this."  No.  322  Drummond  is  cited  by  Nash  as 
the  type  of  Diplachne  Imlei. 

Doell  cited  as  the  type  of  his  species  **ad  ripas  fluminis  Amazonum  inter  Manos  et 
Santarem  (Spruce),"  and  although  the  material  in  the  National  Herbarium  may 
not  be  of  the  collection  on  which  Leptochloa  florihwida  is  based,  there  can  be  no 
doubt  but  that  it  is  typical. 

A  careful  comparison  of  the  specimens  collected  by  Hale  in  Louisiana  and  those 
collected  by  Spruce  in  Brazil  proves  conclusively  that  they  are  the  same,  and  the 
only  hesitation  we  have  in  not  referring  Diphichne  halei  to  Ijeptochloa  florihunda 
is  the  fact  that  details  of  the  latter  as  drawn  by  Doell  differ  somewhat  from  both 
our  North  and  South  American  material. 

Leptochloa  mucronata  Kunth,  Rev.  Gram.  1:  91  (1835). 

Rosario,  State  of  Sinaloa,  1542  J.  N.  Rose,  July  7,  1897;  San  Jose  de  Guaymas,  270 
E.  Palmer,  October  14,  1897;  Colima,  22  E.  Palmer,  July,  1897. 

Pappophorum  apertiim  Munro,  Bui.  Torr.  Bot.  Club,  9:  148  (1882). 

Saltillo,  State  of  Coahuila,  256  E.  Palmer,  June,  1898;  377  E.  Palmer,  September,  1898. 


»Mart.  Fl.  Bras.  3«:  89,  pi.  J6  (1878). 
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Pappophonim  wrightii  Wats.  Proo.  Am.  Acad.  18:  178  (1882-83). 

Durango,  State  of  Durango,  721  E.  Palmer,  September,  1896;  Saltillo,  State  of  Coahuila, 
395  E.  Palmer,  September,  1898. 

Oottea  pappophoroidee  Kunth,  Rev.  Gram.  1:  84,  281,  t.  52  (1835). 

Bolanos,  State  of  Jalisco,  2914  J.  N.  Rose,  September  10-19,  1897. 

Oathesteciun  prostratum  Presl,  Rel.  Haenk.  1:  295,  t.  42  (1830). 

San  Antonio  Valley,  State  of  Oaxaca,  958  C.  L.  Smith,  1894;  Colima,  12  E.  Palmer, 
July,  1897;  between  Iluejuquillaand  Mesquitec,  State  of  Jalisco,  2582  J.  N.  Rose, 
August  25,  1897;  a  close  compact-growing  grass  with  long  runners,  forming  a  fine, 
close  sod;  spots  of  considerable  size  are  found  covered  with  it. 

Cathesteciun  sp. 

Monte  Alban,  State  of  Oaxaca,  950  C.  L.  Smith,  1894.  This  specimen  is  doubtfully 
referred  to  (hthestecunif  but  is  very  distinct  from  both  C.  prostratum  Presl  and 
C.  erectum  Vasey  and  Hack,  and  is  seemingly  intermediate  between  the  genera 
Chihesteaiin  and  Pnitarrhiphxs.  The  material  in  the  National  Herbarium  is  in 
a  too  unsatisfactory  condition  for  accurate  determination. 

Scleropogon  brevifolius  Philippi,  Sert.  Mendoc.  2:  48  (1871). 

Saltillo,  State  of  Coahuila,  880  E.  Palmer,  September,  1898,  common  on  dry  hills. 

Monanthochloe  littoralis  Engelm.  Trans.  Acad.  Sci.  St.  Louis,  1:  436.  tt.  IS,  U 
(1859). 

Altata,  State  of  Sinaloa,  1370  J.  N.  Rose,  June  15,  1897. 

Munroa  squarrosa  (Nutt.)  Torr.  Pac.  R.  R.  Rept  4*:  158  (1857).  (Cfrtfpsis  gquar- 
ro«a  Nutt.  Gen.  1:  49  (1818).) 

Colonia  Diaz,  State  of  ('hihuahua,  6440  E.  W.  Nelson,  September  20-21,  1899. 

Triodia  aciiminata  Benth^in  Vasey,  U.  S.  Dept.  Agr.  Div.  Bot.  Spec.  Rept  68:  35 
(1883). 

Saltillo,  State  of  Coahuila,  262  E.  Palmer,  June,  1898,  813  E.  Pahner,  September,  1898, 
in  dense  tufts  on  dry  rocky  hills. 

Triodia  avenacea  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1:  156,  /.  4S  (1815). 

Saltillo,  State  of  Coahuila,  414  E.  Palmer,  September,  1898,  on  rocky  hillsides,  forming 
dense  tufts. 

Triodia  pulcheUa  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1:  155,  /.  47  (1815). 

Durango,  State  of  Durango,  740  E.  Palmer,  September,  1896;  Saltillo,  State  of  Coa- 
huila, 257  E.  Palmer,  June,  1898,  413  E.  Palmer,  SeptemlKjr,  1898;  near  Lake 
Santa  Maria,  State  of  Chihuahua,  6414  E.  W.  Nelson,  September  7,  1899. 

Erasrrostis  ciliaris  (L.)  Link,  Hort.  Berol.  1:  192  (1827). 

AcaiM)neta,  Territorio  de  Tejnc,  3i:i5  J.  N.  Rose,  June  23-30,  1897. 

Eragrrostis  glomerata  ( Walt. )  Dewey,  Contr.  U.  S.  Nat.  Herb.  2:  543  (1894).  {Fm 
glomenUu  Walt.  Fl.  Car.  80  (1788);  Eragro»tii<  conferta  Trin.)  Near  Cuemavaca, 
State  of  Morelos,  6605  C.  G.  Pringle,  1896. 

Eragrrostis  limbata  Fourn.  Mex.  PI.  2:  116  (1881). 

On  the  road  from  Ca,»<as  Grandes  to  Sabinal,  State  of  Chihuahua,  altitude  1,700  m., 
6353  E.  W.  Nelson,  Septeml>er  4-5,  18^)9;  plains  near  Sierra  En  Media,  State  of 
Chihuahua,  6466  E.  \V.  Nelson,  Septeml)er  24-26,  1899. 

Eragrrostis  lugens  Nees,  Agrost.  Bras.  507  (1829). 

Durango,  State  of  Durango,  727  E.  Palmer,  September,  1896;  Saltillo,  State  of  Coa- 
huila, 408  E.  Palmer,  Septemlx»r,  1898,  a  showy  grass,  growing  in  rich  soil  where 
stock  could  not  reach  it. 

Eragrostis  major  Host,  (tram.  4:  t.  24  (1809). 

Durango,  State  of  Durango,  720  E.  Palmer,  September,  1896;  Saltillo,  State  of  Coahuila, 
389  E.  Palmer,  Septeml)er,  1898,  in  rich  soil  about  dwellings,  in  gardens,  etc 

Eragrrostis  mexicana  Link,  Hort.  Berol.  1:  190  (1827). 

Durango,  State  of  Durango,  531,  768,  875,  E.  Palmer,  June-November,  1896;  Colima, 
20  E.  Palmer,  July,  1897;  Torreon,  State  of  Coahuila,  510  E.  Palmer,  October, 
1898;  Saltillo,  376,  409,  411  E.  Palmer,  Septemlwr,  1898. 
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Eragrostis'neo-mezicana  Vasey,  in  Bt^al,  (ira^ses  N.  A.  2:  485  (1896). 

Near  Colotlan,  State  of  Jalisco,  36a5  J.  N.  Rone,  August  29,  1897;  Saltillo,  State  o 
Coahuila,  410,  412  E.  Palmer,  September,  1898;  Sierra  Mmlre  Mountains,  north 
of  Pachico,  State  of  Chihuahua,  6300  E.  W.  Nelson,  Auga^t  25,  1899. 

EragroBtia  panameuBis  PresI,  Rel.  Haenk.  1:  277  (1830). 

Coatzacoaleoe,  Isthmus  of  Tehuantepec,  State  of  V^era  Cruz,  1051  C.  L.  Smith,  Feb- 
ruar}%  1895,  a  robust  form,  distributee!  as  Eragrosth  major  Host. 

Eragrostis  pilosa  (L.)  Beauv.  Agrost.  71  (1812). 

Durango,  State  of  Durango,  726  E.  Palmer,  September,  18%;  Saltillo,  State  of  Coa- 
huila, 811  E.  Palmer,  September,  1898. 

EragroBtis  plumosa  Link,  Hort.  Berol.  1:  192  (1827). 

Colima,  15  E.  Palmer,  July,  1897,  along  roadsides,  shady  ravines,  and  in  gardens. 

Eragrostis  piirBhii  Schrad.  Linnsea,  12:  451  (1838). 

Durango,  State  of  Durango,  177,  183,  534,  723,  764,  869  E.  Palmer,  June-October, 
1896;  Rosario,  State  of  Sinaloa,  1544,  1545  J.  N.  Rose,  July  7,  1897,  1847  J.  N. 
Rose,  July  26;  1897;  Guaymas,  State  of  Sonora,  1281  J.  N.  Rose,  June  5-11, 1897; 
Bolanos,  State  of  Jalisco,  3699  J.  N.  Rose,  September  10-19,  1897;  between 
Agnacata  and  Dolores,  Territorio  de  Tepic,  2016  J.  N.  Rose,  August  6,  1897; 
Colima,  13  E.  Palmer,  1897;  Topolol)ampo,  State  of  Sinaloa,  240  E.  Palmer, 
September,  1897;  Saltillo,  State  of  Coahuila,  812  E.  Palmer,  September,  1898. 

EragroBtis  BesBilispica  Buckl.  Proc.  Acad.  Nat.  Sci.  Phila.  1862:  97  (1862). 

Near  Lake  Santa  Maria,  State  of  Chihuahua,  6413  E.  \V.  Nelson,  September  7,  1899. 

Eatonia  obtuBata  A.  Gray,  in  S.  Wats.  Bot.  Calif.  2:  302  (1880). 

Durango,  State  of  Durango,  255  E.  Palmer,  June,  1896. 

Koeleria  criBtata  (J..)  Pers.  Syn.  1:  97  (1805).     {Aim  criMata  L.  Sp.  PI.  63(1753).) 

Near  Colonia  Garcia,  Sierra  Madre  Mountains,  State  of  Chihuahua,  6198  E.  W.  Nel- 
son, August  1,  1899. 

DiBtichlis  proBtrata  (H.  B.  K.)  Desv.  Gram.  Chil.  398(1853).  (Poa. proatrata 
H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1:  157  (1815).) 

Durango,  State  of  Dui-ango,  182,  385(?),  388  E.  Palmer,  1898,  common  in  damp, 
alkali  meadows. 

DiBtichlis  Bpicata  (L. )  Greene,  Bui.  Calif.  Acad.  Sci.  2:  415  (1887).     ( Iniola  spicata  ^ 
L.  Sp.  PI.  71  (1753).) 

Altata,  State  of  Sinaloa,  1367  J.  N.  Rose,  June  15,  1897;  San  Jose  de  Guaymas,  270 
E.  Palmer,  ()ctol)er  14,  1897;  near  Lake  Santa  Maria,  State  of  Chihuahua,  6461 
E.  W.  Nelson,  Septeml)er  7,  1899.  This  grass  is  planted  along  ditches  in  sandy 
soil  to  prevent  banks  from  washing. 

BiBtichliB  tezana  (Vasey)  Scribn.  IJ.  S.  Dept.  Agr.  Div.  Agros.  Bui.  17:  236,  fig. 
532  (1899).  (Poa  texana  Vasey.  Contr.  V.  S.  Nat.  Herb.  1:  60  (1890);  Sieglingia 
nTightii  Vasey,  Contr.  U.  S.  Nat.  Herb.  1:  269  (1893).) 

Torreon,  State  of  Coahuila,  507  E.  Palmer,  Octolxjr,  1898,  growing  on  sandy  banks 
of  the  Nassus  River. 

Poa  annua  L.  Sp.  PI.  68  (1753). 

Nombre  de  Dios,  State  of  Durango,  97  E.  Palmer,  April,  1896;  Saltillo,  State  of  Coa- 
huila, 6  E.  Palmer,  April,  1899,  about  dwellings. 

Poa  inflrma  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1:  158  (1815). 

Near  Plateado,  State  of  Zacateca^^,  2712  J.  N.  Rose,  September  1,  1897. 

*Poa  pratensiB  L.  Sp.  PI.  67  (1753). 

Mountains  near  Jalapa,  State  of  Vera  Cruz;  altitude,  1,750  m.;  7880  C.  G.  Pringle, 
April-May,  1899. 

Ghraphephomm  altijugnm  Foum.  Bui.  Soc.  Bot.  Er.  24: 182  (1877). 

Sierra  de  San  Felipe,  State  of  Oaxaca,  941  C.  L.  Smith,  1894. 

PeBtuca  ampliBsima  Rupr.  Bui.  Acad.  Brux.  9^:  2:^  (1842). 

Sierra  de  San  Felipe,  State  of  Oaxaca,  924  C.  L.  Smith,  September,  1894;  Durango, 
State  of  Durango,  2358  J.  N.  Rose.  August  16,  1897,  small  form. 
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Bromus  carinatue  arizonicus  Shear,  V.  8.  Dept.  Agr.  Div.  Agroe.  Bui.  2S:  61 
(1900). 

Sierra  Madre  Mountains,  near  Santa  Teresa,  Territorio  de  Tepic,  2138  J.  N.  Boee, 
August  9,  1897. 

Bromus  ciliatus  L.  Sp.  PI.  76  (1753). 

Sierra  de  San  Felipe,  altitude  3,075  m.,  State  of  Oaxaca,  925  C.  L.  Smith,  September, 
1894. 

Bromus  compressus  Lag.  Elench.  4  (1816). 

Saltillo,  State  of  Coahuila,  5  E.  Palmer,  April,  1898;  366  E.  Palmer,  September, 
1898,  in  alfalfa,  along  irrigating  ditches. 

Bromus  laciniatus  Beal,  Grasses  N.  A.  2:  615  (1896). 

Sierra  de  San  Felipe,  State  of  Oaxaca,  942  C.  L.  Smith,  September,  1894. 

Bromus  porteri  frondosus  Shear,  U.  S.  Dept.  Agr.  Div.  Agros.  Bui.  23:  37  (1900). 

Near  Plateado,  State  of  Zacatecas,  2727  J.  N.  Rose,  September  1,  1897. 

BBOMUS  SCHAFFNEBI  (Fourn.)  Scribn.  &  Merrill,  n.  comb.  (Bromw  hookeri 
BchaffneH  Fourn.  Mex.  PI.  2:  127  (1881).) 

Durango,  State  of  Durango,  171  E.  Palmer,  June,  1896,  743  E.  Palmer,  September, 
1896. 

Agropyron  arizoniciun  Scribn.  &  Smith,  U.  S.  Dept  Agr.  Div.  Agros.  Bui.  4:  27 
(1897). 

Base  of  Sierra  Madre  Mountains,  State  of  Chihuahua,  near  the  border  of  Mexico, 
6495  E.  W.  Nelson,  September  29,  1899. 

Elymus  brachystacliys  Scribn.  <&'Ball.  (p.  47). 

Saltillo,  State  of  Coahuila,  260  E.  Palmer,  June,  1898. 

ELT1M17S  PBrlNGLEI  Scribn.  &  Merrill,  sp.  nov. 

A  slender,  erect,  csespitose  perennial,  6  to  9  dm.  high,  with  slender  culms,  linear  or 
linear-lanceolate  leaves  and  rather  loosely  flowered,  pale  green  panicles  4  to  12 
cm.  long.  Culms  very  slender,  glabrous,  often  somewhat  geniculate  below; 
nodes  smooth;  sheaths  smooth,  striate,  mostly  shorter  than  the  intemod^;  ligule 
hyaline,  obtuse,  slightly  toothed,  about  1  mm.  long;  leaf-blades  10  to  20  cm. 
long,  3  to  8  mm.  wide,  scabrous  on  both  sides.  Rachis  somewhat  compressed, 
slightly  scabrous,  somewhat  strigose  above,  the  intemodes  shorter  than  the 
•  spikelets.  Spikelets  2  at  each  node,  3  to  4  flowered,  about  10  mm.  long, 
exclusive  of  the  awns;  empty  glumes  subequal,  scabrous,  subulate-setaceous, 
about  22  mm.  long;  flowering  glumes  lanceolate,  acuminate,  5-nerved,  strigoee- 
pubescent,  with  rather  short,  stiff  hairs,  especially  above,  bearing  a  straight, 
slender,  scabrous  awn  8  to  15  mm.  long.  Palea  lanceolate,  obtuse,  strongly  ser- 
rulate-scabrous on  the  margins  above,  7  to  8  mm.  long. 

Type  specimen  collected  in  wet  soil  in  a  valley  near  Tula,  State  of  Hidalgo,  altitude 
2,200  m.,  6637  C.  G.  Pringle,  June  8,  1897,  distributed  as  Elymus  boUeri;  7165 
C.  G.  Pringle,  same  locality,  October  24, 1896,  belongs  here. 

This  species  differs  from  E.  hiterruptus  Buckl.  in  its  slender  habit,  narrower,  seta- 
ceous empty  glumes,  and  strongly  strigose-pubescent  flowering  glume?. 

♦Sitanion  brevifoUum  J.  G.  Smith,  U.  S.  Dept.  Agr.  Div.  Agros.  Bui.  18:  17  (1899). 

Cerro  Ventoso,  above  Pachuca,  State  of  Hidalgo,  altitude  2,600  m.,  6944  C.G.Pringle, 
August  18,  1899. 

Arundinaria  longifolia  Fourn.  Mex.  PI.  2:  131  (1881). 

Between  Pedro  Paulo  and  San  Blascito,  Territorio  de  Tepic,  3344  J.  N.  Rose,  August 
4,  1897;  near  lluasemote,  State  of  Durango,  3494  J.  N.  Rose,  August  15,  1897. 
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II -NOTES  ON  PANICUM  NITIDUM  LAM.,  PANICUM  SCOPARIUM 
LAM.,  AND  PANICUM  PUBESCENS  LAM. 

By  F.  Lamson-Scribner  and  Elmer  D.  Merrill. 

While  in  Paris  in  March  and  April,  1900,  Mr.  A.  H.  Baldwin,  an 
artist  of  the  Department,  made  careful  drawings  and  notes  on  some  of 
Michaux's  and  Lamarck's  types  in  the  Herbarium  of  the  Museum 
d'Histoire  Naturelle  de  Paris,  and  among  them  were  found  the  types 
or  at  least  typical  material  of  Panieum  tiitidnm^  Vanwum  puhescen»^ 
and  Panieum  Bcoparima,  As  none  of  these  species  have  been  under- 
stood by  American  authors,  the  following  notes  on  the  results  of 
studying  these  types  will  clear  up  the  existing  confusion  regarding 
the  identity  of  these  species.     F.  L.-S. 

PAHICUM  NITIDUM  Lam. 

Lamarck  first  characterized  Payiicum  nitidum  in  his  Tabl.  Encycl.  1:  172(1791),  as 
follows: 

*'899.  Panieum  nitidum. 

"P.  panicnla  ramosa  subviolacea,  glumis  obtusis  striatic,  semine  nitido. 

**E  Carolinia  Com.  I).  Fraser." 
Later  in  his  Encycl.  4:  738  (err.  typ.  748)  (1797),  he  more  fully  characterized  the 
siK*cie8  with  the  following  dei*cription: 

* ^ Panic  luiMiTit;  Panieum  nitidum.     Illustr.  no.  899. 

*' Panieum  panicula  ramosa  subviolacea,  glumis  obtusis  striatis  hispidulis, 
semine  nitido. 

**Sa  tige  est  i  peine  hautre  d'un  pied,  glabre,  articul^,  feuill^.  Les  feuilles 
sont  larges  de  deux  ou  trois  lignes,  glabres,  excepts  k  I'entr^'e  de  leur 
galne,  qui  est  longue  et  stri^.  La  panicule  est  mMiocre,  rameuse,  longue 
de  deux  k  trois  pouces,  et  teinte  d'un  violet-brun,  ainsi  que  les  articulations 
de  la  tige.  Les  fleurs  sons  ovales,  obtuses,  mutiques,  strife,  l^g^rement 
hispides,  d'un  vert  teint  de  violet-bmn.     Les  graines  sont  tr^  luisantes. 

"Cette  gramin^  crolt  dans  la  Caroline,  oil  elle  a  ^»te  recueillie  par  Fraser, 
naturaliste  anglois  (v.  s. ).  Le  citoyen  Michaux  I'a  aussi  trouv^e  dans  dife- 
rentes  parties  de  rAmerique  septentrionale;  et  il  en  a  recueilli  dans  la 
Pensylvanie  une  varict^'  d  fleurs  plus  j)etite8  et  A,  feuilles  fort  etroites."  * 


•  The  culm  is  scarcely  a  foot  high,  glabrous,  articulate,  leafy.  The  leaves  are  2  or  3 
lines  wide,  glabrous,  except  at  the  beginning  of  the  sheath,  which  is  long  and  striate. 
The  panicle  is  medium,  branching,  2  to  3  inches  long  and  of  a  violet-brown  color, 
as  are  also  the  articulations  of  the  stem.  The  flowers  are  oval,  obtuse,  muticous, 
striate,  slightly  hispid,  green  tinted  with  violet-brown.    The  grain  is  very  shining. 

This  grass  grows  in  Carolina,  where  it  was  collected  by  Fraser,  an  English  natu- 
ralist (v.  s. ).  Michaux  also  found  it  in  different  parts  of  North  America,  and  he 
collected  in  Pennsylvania  a  variety  with  smaller  flowers  and  very  narrow  leaves. 
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Michaux,  Fl.  Bor.  Am.  1:  49  (1843),  gives  some  additional  characters  for  this  species 
in  the  following  description: 

"Pa7i/cMw  vifidum  Lam.     P.  glabrum,  vaginarum  colic  barbate  culmu  gracili, 

simpHci,  erecto;  foliis  paucissimis,  remotis,  lanceolato-linearibus;  paniciila 

capillari,  confertiust^ula,  compoHite  ramosa,  glabra;  floribus  pusillia,  obtuse 

ovatis,  minutiasime  pul^endis;  valvula  extima  vix  perceptibili. 

"Hab.  in  Pennsylvania  et  Carolina." 

Michaux's  plant  (fig.  8)  in  the  Herbarium  of  the  Paris  Museum  of  Natural  Histor}- 

Invars  the  folhnving  lalx'l:    ''Herb.  Mus.  Paris,  Herbier  de  TAm^rique  septen- 

trionale  d'Andi^  Michaux: 
Panicum  nitidum  Lam. 
Hab.  en  Pensylvanie,  Caro- 
lina.'* 
While  Lamarck  first  cites  Fraser's 
plant,  yet,  judging  from  his 
description  and  from  the  fact 
that  he  evidently  had  both 
Eraser's  and  Michaux's  plants 
in  his  possession  at  the  time  he 
wrote  the  longer  description, 
there  can  be  little  doubt  as  to 
their  identity. 
We  believe  that  Michaux's  plant 
should  be  considered  as  typ- 
ical Paniciim  nitidum  Lam., 
at  least  until  positive  proof 
is  given  that  it  is  different 
from  Eraser's  plant  cited  by 
Lamarck. 
Pamcum  nitidum  has  never  been 
under8t<xxi  by  American  au- 
thors, and  many  forms  have 
been  referred  to  it  by  different 
authorities.  Unfortunately  no 
spikelets  remain  on  Michaux  s 
plant,  but  a  careful  study  of 
the  above  descriptions  and  the 
drawing  of  Michaux's  plant 
leads  us  to  consider  Paninun 
nitidum  as  follows: 
Panicum  nitidiun  Lam.  Tabl. 
Encycl.  1:  172(1791);  Encycl. 
4:  738  (err.  typ.  748)  (1797); 
Panicum  No.  37  (sine  nomine) 
Fio.  a.— Panicum  nitidum  Michx.,  drawn  irom  specimen  Muhl   Descr  125(1817)*  Pini- 

in  the  Herbarium  of  ilie  Mus<:'iim  d'Histoire  Naturelle  ""  '  ^  i_    w       itr     a  t% 

de  Paris  by  A.  H.  Baldwin.  ^"'^  ^pretum  Schultes,  Mant  3: 

248  (1824);  Panicum  nitidum 
forma  deimflorum  Rand.  &  Redfield,  El.  Mt.  Desert  Lsl.  174  (1894);  Panictm 
mUmi  Nash,  Bull.  Torr.  Bot.  Club,  26:  84  (1898);  Panicum  paucipilum  Nash, 
ibid.  26:  573  (1899). 
A  glabrous,  tufted  perennial  6  to  10  dm.  high,  with  erect,  narrowly  lanceolate  leaves, 
and  exserted,  contracted  panicles,  bearing  numerous,  small,  purplish,  pubescent 
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spikelete.  Culms  at  first  simple,  l)ec*oininp:  dichotomouply  branched,  generally 
purplish;  nodee  suKwth;  nheathn  much  shorter  than  the  intemodea,  glabrous, 
striate,  usually  slightly  ciliate  on  the  margins  above;  ligule  a  dense  ring  of  hairs 
about  2  mm.  long;  leaf-blades  5  to  10  cm.  long,  3  to  10  mm.  wide,  acuminate, 
glabrous,  or  with  few  papillate  hairs  at  the  l)a8e.  Panicle  finally  long-exserted, 
generally  contra(»te<l,  5  to  13  cm.  long;  rachis  glabrous;  branches  erect  or  ascend- 
ing. Spikelets  ovate,  1.4  to  1.6  nun.  long;  first  glume  small,  one-fourth  to  one- 
third   as  long  as  the  spikelet,  glabrous,  l-nervinl;  sFcond  and   third  glumes 


Fio.  9.—Pnniaim  eattmi  Nash:  a,6,c,si)ikelets;  </, anterior  view  of  third  glume,  showing  Rmall  palea 
<',  flowering  glume,  dorsal  view;  /,  the  same,  anterior  view,  showing  palea. 

pubescent  with  spreading  hairs,  often  densely  so,  7-nerved;  flowering  glume 

about  1.3  mm.  long. 
Type  locality. — Carolina  and  Pennsylvania.     Type  specimen  in  the  Herbarium  of 

the  Paris  Museum  of  Natural  History. 
General  distribution. — In  wet  soil,  e.*<pecially  near  the  coast,  Maine  to  Mississippi, 

and  Texas.     May  to  Septeml>er. 
Specimens  examined. — Maine:  Shore  of  Chase's  Pond,  York,  510  M.  L.  Femald,  1891. 

Mcut8achuMttJ<:  J^sex  County,  W.  P.  Conant,  1891;  Stoneham,  320,  336,  349  W. 
8613— No.  24— 00— ;3 
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p.  Rich,  1894.  Rhod4'  Island:  Johnston,  J.  W.  Congdon,  1871.  Connecticut: 
Waterfonl,  87  (■.  B.  (iraven,  1898.  New  Jersey:  Atsion,  44  A.  Commons,  1882; 
Gloucester  County,  2  B.  Heritage,  1897.  Missimppi:  Beauvoir,  4594  S.  M. 
Tracy,  1898. 
The  habit  of  Michaux's  plant,  as  shown  by  figure  8,  is  so  characteristic  and  so 
closely  resembles  Panicum  eatoni  (Fig.  9)  that  we  have  no  hesitation  in  referring 
Panicum  eatoni  to  Panicum  nitidnm.  Paninnn  paucipilum  can  not  be  satisfactorily 
distinguished  from  P.  eatoni,  either  l)y  the  original  descriptions  or  by  compar- 
ison of  typical  material.    The  culms,  sheaths,  ligules,  leaves,  panicles,  and 

spikelets  are  the  same,  and  more- 
over both  forms  grow  in  moist 
places.  Mr.  Nash*  states  that 
Panicum  paucipilum  can  l)e  distin- 
guished from  P.  eatoni  by  its  much 
smaller  spikelets,  with  the  first 
glume  glabrous  and  orbicular. 
The  difference  in  measurements  of 
the  spikelets  given  by  Mr.  Nash  is 
but  0.2  mm.,  and  according  to  his 
original  des<'ription  and  to  speci- 
mens examined  the  first  gliuneof  P. 
eaton  i  is  also  glabrous !  The  ty  pe  of 
Panicum  spretum  Schultes  in  Muh- 
lenljerg's  Herbarium  in  the  Acad- 
emy of  Nat.  Sci.  of  Phil,  is  identical 
with  P.  eatoiu  Nash.,  the  form  with 
the  dense  contracted  panicles. 

The    figure    of  Panicum    eatoni 

above  has  shorter   and    broader 

leaves  than  in  the  type. 

PANICT7M    MITIDUM    OCTINO- 

DT7M  ( Smith )  n.  comb.    (Panicum 

nctinodum  Smith,  U.  S.  Dept."  Agr. 

Div.  Agros.  Bui.  17:   73,  fig.  S69 

(June  30,  1899);  Scribn.  &  Smith, 

ibid.  Cir.   16:  5  (July  1,  1899).) 

(Fig.  10.) 

A   form   which    differs    from    typical 

Panicum   uitidum   only  in    having 

smooth  spikelets. 

Type  locality. — Waller  County,  Texas. 

...  .  (Jkneral  DisTRiBi'TioN. — In  ponds  and 

.pikelet^.;  r,  flowering  rI lime.  exsiccated  swamps,  Delaware  and 

Texas. 
Si'ECi.MKNs  EXAMINED. — Dehnrnrc:  Townsend,  W.  N.  Canby,  1891;   Cai^  Henloi>en, 
340  A.  Commons,  1898.     Tejas:  Waller  County,  F.  AV.  Thurow,  1898  (type). 

FAKICUM  8C0PARITTM  Lam. 

Paniciun  scoparium  Lam.  Encycl.  4: 744  (1797!);  Michx.  Fl.  Bor.  Am.  1:49  (1803!), 
not  of  author?*.  (Panicum  pnhescenji  Lam.  1.  c.  748!;  Michx.  1.  c. !,  not  of  authors. 
Panicum  viscidum  ¥Al  Sk.  Bot.  S.  C.  and  Ga.  1:123(1817!).     (Fig.  11.) 


1  Bui.  Torr.  Bot.  Club,  26:  574  (1899). 


Digitized  by  LjOOQ IC 


35 

A  rather  stout,  erect  or  ascending  and  finally  niueb-branched  perennial,  3  to  14  dm. 

hiph,  with  the  culms  and  sheaths  usually  <lensely  pubescent  with  sprea<lin^'  or 

reflexe<l  canescent  hairs,  and  all  parts  somewhat  viscid  when  fresh.    Culms  stout, 

often  purplish;  ncxles  l)eard€Ki  and  with  a  glabrous  ring  immediately  l)elow; 

sheaths  shorter  than  the  internodes;  ligule  a  dense  ring  of  hairs  about  2  mm. 

long;  leaf-blatles  lanceolate,  gradually  tajK^ring  from  near  the  middle  to  the  very 

acute  apex,  sulK»ordate  at  the  base,  softly  pul)escent  on  both  sides,  minutely  sca- 
brous on  the  margins,  villous  on  the  Uick  at  the  iM)int  of  union  with  the  sheath, 

basal  ones  ovate,  5  to  10  cm.  long,  obtuse,  thost*  of  the  primary  culm  12  to  25  cm. 

long,  10  to  20mm.  wide,  those 

of     the    branches    densely 

crowded  and  much  smaller, 

2  to  5  cm.  long.     Panicles  6 

to  15  cm.  long,  ovate  or  sub- 
pyramidal;   rachis  more  or 

less     pubescent;     branches 

compound  to  the  base,  flexu- 

ous;   pedicels  usually  much 

longer    than   the   spikelets. 

Spikelets  2  to  2.5  mm.  long, 

ovate    or    ovate-lanceolate, 

acute;    first  glume  minute, 

one-fourth    as   long  as  the 

flpikelet     or     less,     usually 

nerveless;  second  and  thinl 

glumes  strongly  pubescent, 

9-nerved.     Below    each    of 

the  nodes  there  is  a  smooth 

space  about  4   mm.   broad, 

extending  around  the  stem 

like    a    ring;     the    nearly 

smooth  upper  portions  of  the 

sheaths  and  panicle  branches 

are  mottled   with   irregular 

yellow  or  brown,  often  pur- 
ple-bordered spots.     In  the 

early    flowering    stage    the 

culms    are    nearly    always 

simple  and  support  a  single, 

long-exserted  panicle;   later 

the    culms    become    much 

branched  and  the  branches      fig.  n.-Pnnicum  Hcopanum  Lam:  a.ft.r.spikcleU*;  f/,third 

are  terminated  by  more  sim-  glume  with  paion;  < ,/.  nowiTinj?  Kinnu's. 

pie,  fewer-flowered  panicles 

which  are  partially  inclost»d  in  the  leaf-sheaths.     The  primary  panicle  and  some- 
times the  first  culm  leaves  disappear  and  there  is  left  a  much-branched  grass  with 

numerous  crowded  small  leaves  and  many,  small,  few-flowered,  simple  panicles. 

It  was  this  late,  nmch-branche<l  form  that  I^amarck  (lescril)ed  as  Panicum  puhescenA. 
Type  locality. — "Carolina,*'  Michaux.     Type  si^cimen  in  the  Herbarium  of  the 

Paris  Museum  of  Natural  History. 
General  distribution. — Low  ground,  swamps,  borders  of  thickets,  etc.,  Pennsylvania 

to  Tennessee,  Florida,  Arkansas,  and  Texas.     May  to  ()ctol)er. 
Specimens  examined. — Pcniimjlvanin:   J.   McMinn,   no   locality  or  date.     Tinicum, 

114  C.  E.  Smith;  Delaware:  EUendale,  82  A.  Commons,  1892;  Millsbon),  28  A. 
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Coninions,  1894.  District  of  Columbia:  G.  Vasey,  1881;  D.  L.  Topping,  1895; 
T.  H.  Kearney,  1895;  Deanwood,  E.  D.  Merrill,  1900.  llrffinm:  Norfolk,  308  T.  H. 
Kearney,  1895;  Portsmouth,  88,  89  Noyes,  1896;  Dismal  Swamp,  G.  McCarthy, 
1883.  North  Carolina:  Wilmington,  4290  Biltmore  Herbarium,  1897.  Georgia: 
Yellow  River,  Gwinnett  County,  J.  K.  Small,  1893;  Americus,  8.  M.  Tracy, 
1897.  Alabatna:  Tuskegee,  52,  87  G.  W.  Car\'er,  1897;  Cullman,  C.  Mohr,  1895; 
Auburn,  3978  S.  M.  Tracy,  1897.  Florida:  Baldwin,  67  R.  Combs,  1898;  Chipley 
to  Bay  Head,  616  Coml>s,  1898;  Duval  County,  A.  H.  Curtiss;  Apalachicola, 

A.  VV.  Chapman,  4290a  Biltmore 
Herbarium;  Lake  City,  2204  G.  V. 
Nash,  1895.  Mississippi:  Pachuta, 
3306  S.  M.  Tracy,  1897.  Louvtiana: 
Arcadia,  77  C.  R.  Ball,  1898.  ^Ir- 
kansas:  F.  L.  Harvey;  Miller  County, 
116  H.  Eggert,  1896;  Texarkank, 
4236  A.  A.  &  E.  G.  Heller,  1898. 
rejras:  Waller,  F.  W.  Thurow, 
1898;  Fort  Smith  to  Rio  Grande, 
Choctaw  Agency,  J.  M.  Bigelow, 
1853-54;  Hempstead,  829  E.  Hall, 
1872;  no  locality,  G.  C.  Nealley. 
There  are  two  sheets  of  Panicum  scopa- 
rinm  in  the  Herbarium  of  the  Paris 
Museum,  one  with  the  following 
label:  ^^ Panicum  scoparium  Lam. 
donn^  jmr  le  C.  Michaux,  Herb. 
Mus.  Paris,  Herbier  de  Lamarck 
acquis  en  novembre,  1886,^'  which  is 
evidently  Lamarck's  type.  (Fig. 
12. )  The  scKJond  sheet  is  identical 
with  this  and  bears  the  following 
label:  '^Pariicum  scoparium  Ism.  in 
pratis  sylvestris,  Carolina,  Herb. 
Mus.  Paris,  Herbier  de  TAm^que 
septentrionale  d'Andr^  Michaux." 
Some  American  authors  have  recog- 
nized that  Panicum  scoparium  of 
Michaux  was  identical  with  P.  mci- 
dum  Ell.,  but  wrongly  considered 
Michaux' s  plant  distinct  from  Pani- 
cum scoparium  Lam.  Both  La- 
marck's and  Michaux's  specimens 
of  P.  scoparium  are  identical  with 
the  form  long  known  as  Panicum 
riscidum  Ell.  For  the  plant  wrongly 
(considered  by  Elliott  as  Panicum 
scoparium,  we  proi)OHe  the  following  name:  Panicum  ravenelii  Scribn.  &  Merrill, 
nom.  nov.  {Panicum  scoparium  of  Ell.  Sk.  Bot.  S.  C.  and  Ga.  1:  119.  1817. 
Not  Lam.  Encycl.  4:  744.  1797.) 
Panicum  pubesccns  Lam.  is  a  late,  much-branched  form  of  Panicum  scoparium  Lam. 
In  the  Herb.  Miu*.  Paris  there  is  one  sheet  of  this  8i:)ecies  bearing  the  following 
label:  ''Panicum  pubesccns  I>am.,Hab.  in  pratis  sylvestribus  Carolinse  3/»no.  7, 
Herb.  Mus.  Paris,  Herbier  de  TAm^^rique  septentrionale  d'Andr^  Michaux." 
On  this  sheet  are  two  speidmens,  one  a  fragment  much  drieii  and  torn,  the  other 


Fl<i.  Vl.—Pnuicum  Kniparinm  Liirn:  a.  h.  spikelcts. 
Drawn  from  typo  .Mp«'finion  in  the  HtTbarium  <jf 
the  l*ari.s  Miisenm  of  Naluml  History. 
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in  good  condition.  (Fig.  13.)  Thew  sptn^'imens  are  identical  and  are  matched 
by  the  following  collections:  77  C.  R.  Ball,  Louisiana,  1898;  3978  S.  M.  Tracy, 
Alabama,  1897. 

While  it  is  possible  that  the  spec^imen  cited  by  Lamarck  as  colleirted  by  Sherard  in 
1721  may  l)e  different  from  Michaux's  plant,  yet  Lamarck's  description  is  cer- 
tainly that  of  the  latter. 

The  appearanc*e  of  the  early  simple  form  and  the  late  branched  form  of  this  siHJcies 
is  so  different  that  it  is  not  to  be  wondered  at  that  Lamarck  (;onsidere<l  them 


Fuj.  VS.—Panicum  pubescent  Lara:  a,  b,  splkelete.    Drawn  from  a  sptrimen  in  the  Herbarium  of  the 
I'uris  Muwum  of  Natural  HisU)ry,  by  A.  H.  Baldwin. 

distinct  sjwcies  and  so  descril)ed  them,  esi)ecially  as  he  had  only  herbarium 
material  to  deal  with. 
Tiie  original  descriptions  of  J*aiiinun  ^icoparium  and  Panimm  pnljcscniit  are  given 
l)elow: 

^^ Panic  en  balais;  Panicuni  ncopurlum. 

*'Panicum  {mnicula  ramosa  subnudiflora,  glumis  ovatis  striatis  villosulis,  foliia 

brevibus  pulwscentibiis. 
"D'apn^s  les  exeinplaires  de  cette  plante  que  j'ai  vus  dans  Therbier  du  citoyen 
Jussieu,  sa  tige  doit  avoit  environ  un  pied  &  demi  de  longueur.     Elle  est 
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articul^e,  feuill^e  m^diocrement,  simple,  pubescente.  Les  feuilles  sont 
distantes,  courtes,  ovales-lanc^ol^s,  pointues,  pubescentee,  &  largesdVnvi- 
ron  six  lignes.  La  panicule  est  terminale,  longue  de  quatre  ou  cinq 
pouces,  rameiise,  velue  sur  son  axe  &  ses  principales  ramifications,  &  parolt 
en  grand  partie  d^uee  de  fleurs,  sans  doute  par  I'effet  de  la  chAte  prompte 
de  celles  qui  se  sont  developpees  les  premieres.  I^s  fleurs  sont  un  pen 
p^dicell^es,  ovales,  strides,  velues,  mutiques.  La  troisi(^me  valve  calici- 
nale  est  courte,  pointue,  bien  apparente. 

"Cette  plante  a  ^t^  recueillie  dans  la  Basse-Caroline  par  le  citoyen  Michaux 
(v.  s.) ." »    Lamarck,  P^ncycl.  4:  744  (1797) . 
This  plant  was  collected  in  South  Carolina  by  Michaux  (v.  s. ). 

' '  Panic  pubescent;  Pan icum  puhescens. 

*'Panicum  pubescens  panicula  parva  laxa  sessili  pauciflora,  glumis  ovatis  sub- 
pedicellatis,  culmo  supemc  ramosissimo. 

"Les  tiges,  les  feuilles,  la  panicule  <fe  les  bdles  sont  couvertes  d'un  duvet  court, 
trds-remarquable,  qui  donne  ^  la  plante  une  couleur  cendr^e  ou  blanch- 
Atre.  La  tige,  qui  quclquefois  n'a  gu^re  plus  de  six  pouces  de  hauteur, 
s'^l^ve  d'autres  fois  k  la  hauteur  d'un  pied  ou  un  pen  plus.  Elle  et*t  un 
peu  coud^  -X  ses  articulations,  dont  les  inferieures  sont  fr^quentes,  &  se 
divise  dans  sa  partie  superieure  en  plusieura  ramifications  presque  dicho- 
tomes.  Ses  feuilles  sont  gramin^'es,  planes,  ou  presque  planes,  lar^ges 
de  deux  k  trois  lignes,  d'un  vert  glauque  ou  grisdtre,  &  pubescentes  dee 
deux  c6t^,  ainsi  que  sur  leur  gaine.  Les  panicules  sont  terminales, 
petites,  tn^s-l^ches,  sessiles,  &  composites  de  trois  ou  quatre  ramifications 
altemes,  distantes  &  pauciflores.  Les  b^les  sont  ovales,  un  peu  p^- 
cell^'^es  &  pubescentes  comme  les  autres  parties  de  la  plante.  J'ai  vude 
cette  e8j)^ce  un  individu  nain  dans  Therbier  de  Vaillant;  il  Tavoit  re^ue  de 
Sherard  en  1721.  I^  citoyen  Michaux  Va  trouv^e  dans  la  Baase-Caroline 
(v.  8.)."*    Lamarck,  Encycl.  4:  748  (1797). 


^  Acconiing  to  specimens  of  this  plant  which  I  have  seen  in  the  herbarium  of  Jua- 
sieu,  the  culm  was  about  a  foot  and  a  half  high.  It  is  articulate,  sparingly  branched, 
simple,  pubescent.  The  leaves  are  distant,  short,  oval-lanceolate,  pointed,  pubes- 
cent, and  about  6  lines  wide.  The  panicle  is  terminal,  4  or  5  inches  long,  branch- 
ing, downy  on  ita  axis  and  its  principal  branches,  and  seems  to  be  almost  entirely 
Ijare  of  flowers,  doubtless  due  to  the  early  fall  of  those  which  developed  first.  The 
flowers  are  short-pedicelled,  oval,  striate,  downy,  muticous.  The  third  glume  is 
short,  pointed,  ver^^  prominent. 

^Culms,  leaves,  panicle,  and  spikelets  are  covered  with  a  very  peculiar  short  down, 
which  gives  the  plant  an  ashy  or  whitish  color.  The  culm,  which  sometimes  is  not 
more  than  6  inches  high,  at  other  times  reaches  the  height  of  a  foot  or  more.  It  is 
slightly  bent  at  its  articulations,  the  lower  of  which  are  numerous,  and  is  divided 
above  into  several  nearly  dichotomous  branches.  The  leaves  are  grasslike,  flat,  or 
nearly  so,  2  or  3  lines  wide,  glaucous  green  or  grayish,  and  pubescent  on  both  sides,  as 
is  also  the  sheath.  The  panicles  are  terminal,  small,  very  lax,  sessile,  and  composed 
of  three  or  four  alternate  branches,  distant  and  few-flowered.  The  spikelets  are  oval, 
shortly  j^edicelled  and  [nibescent  like  the  other  parts  of  the  plant.  I  have  seen  a 
dwarfe<i  individual  of  this  species  in  the  herbarium  of  Vaillant,  who  had  received  it 
from  Sherard  in  1721.     Michaux  fomid  it  in  South  Carolina  (v.  s.). 
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III. -MISCELLANEOUS  NOTES  AND  DESCRIPTIONS  OF  NEW 

SPECIES. 

By  F.  Lamson-Scribner  and  Carleton  R.  Ball. 

The  notes  and  new  species  presented  in  the  following  pages  were  for 
the  most  part  elaborated  in  the  preparation  of  a  complete  list  of  the 
grasses  of  the  Gulf  States  to  accompany  a  report  on  the  economic 
grasses  of  that  region.  It  is  believed  that  the  recognition  of  the  five 
species  of  Elymm  will  greatly  facilitate  a  better  understanding  of  that 
genus  in  the  Eastern  and  Southern  States,  from  both  the  economic  and 
systematic  standpoints.     F.  L.-S. 

ANDBOPOOON  ABaYBiEUS  MACBUS  Hack,  in  litt. 

Sheaths  mostly  sparingly  long-hirsute;  leaves  scabrous  or  sometimes  sparingly  hir- 
sute above;  spikes  1  to  2  cm.  long;  spikeleta  6  to  7  mm.  long,  otherwise  as  in  the 
species. 

Type  collecte<l  by  S.  M.  Tracy,  No.  3891,  Biloxi,  Mississippi,  October  31,  1897. 

Specimens  EXAMINED. — Florida:  Apalachicola,  A.  W.  Chapman;  McDonald,  Orange 
Co.,  57  C.  H.  Baker,  November,  1897.  Mimmppi:  Biloxi,  3892, 3900  S.  M. Tracy, 
October,  1898;  Columbus,  2954  S.  M.  Tracy,  October,  1895. 

ANDBOPOOON  BAKEBI  sp.  nov.     (Fig.  14.) 

A  tall,  stout  i>erennial,  with  the  short  spikes  borne  on  long,  slender  peduncles; 
Culms  10  to  11  dm.  high,  smooth  or  slightly  roughened  below  the  upper  nodes, 
lower  inteiTKxies  strongly  compressed,  the  upper  terete;  sheaths  much  longer 
than  the  intemodes,  loose,  smooth  or  sparsely  hirsute,  the  lower  compressed, 
keele<l,  et^uitant,  the  upper  inclosing  the  bases  of  the  panicles;  ligule  mem- 
branous, 1  mm.  long,  fringed  with  short  bristles;  leaf-blades  2  to  4  dm.  long,  5 
to  7  mm.  wide,  flat,  smooth  below,  somewhat  scabrous  above.  Panicle  about 
2.5  cm.  long,  with  slender,  appressed  or  somewhat  spreading  branches,  3  to  4 
at  each  node;  joints  of  the  primary  branches  3  to  4,  secondary  2  to  3,  and  ter- 
tiary usually  1.  Spathes  4  to  5  cm.  long,  green,  acuminate,  exceeding  or  some- 
what shorter  than  the  racemes.  Racemes  two,  1.5  to  3  cm.  long,  3  to  6  flowered; 
rachis  slender,  intemodes  somewhat  clavate,  4  mm.  long,  shorter  than  the  spike- 
lets,  densely  clothed  with  long,  silky,  white  hairs,  exceeding  the  intemodes  in 
length.  Sessile  spikelets  yellowish,  linear-lanceolate,  5  mm.  long;  callus  Mrbate 
with  white  hairs  2  mm.  long;  first  glume  smooth  or  the  keels  minutely  scabrous, 
bifid  at  the  aj)ex,  5  mm.  long;  second  glume  firm,  keeled,  scabrous  on  the  keel, 
4.5  mm.  long,  bidentate  at  apex;  third  glume  hyaline,  acuminate;  fourth  glume 
hyaline,  acuminate,  bifid  at  the  apex,  and  bearing  a  straight,  slender  awn  7  to 
10  mm.  long.  Grain  fusiform,  plano-convex,  acute  at  apex,  3.5  mm.  long,  tipped 
with  the  persistent  style.  Sterile  pedicel  about  7  mm.  long,  erect,  densely 
clothed  with  long  white  hairs;  sterile  spikelet  entirely  wanting. 

Type  collected  in  pine  lands  at  Grasmere,  Florida,  58  C.  H.  Baker,  November  13, 1897. 

39 
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ANDBOPOGON  LIKNAEANUS  (Hack.)  Scribn.  &  Kearney,  n.  comb.  (Sor- 
ghum mUans  LiniKwaunm  Hack,  in  Mart.  Fl.  Bras.  2^:  276  (1878);  Andropogtm 
nutans  Liunaeaitutt  Hack,  in  DC.  Monog.  Phan.  6:  531  (1889).) 
ANDBOPOGON  MISSISSIPPIENSIS  np.  nov.  (Fig.  15.) 
A  rather  small  perennial,  4  to  7  dm.  high,  with  few,  short-pedimcled  spikes.  Culms 
slender,  smooth,  purplish  where  exposed,  the  lower  internodes  somewhat  com- 
pressed; sheaths  about  one-half  as  long  as  the  internodes,  strongly  striate, 
densely  hirsute  or  papillose-hirsute  with  white  hairs  2  to  3  mm.  long,  the  lower 
onesequitant,  crowded;  ligule  a  very  short  membranous  ring;  leaf-blades  1  to 2.5 

dm.  long,  2  to  3  mm.  wide,  acu- 
minate, fiat,  hirsute  below,  papil- 
lose-hirsute above,  midrib  and 
margins  strongly  scabrous.  Pani- 
cle 2  to  2.5  dm.  long,  slender,  in-* 
terrupted,nearly8imple;  branches 
7  to  15  cm.  long,  appressed,  single, 
2-noded.  Spathe  4  to  4.5  cm. 
long,  equaling  or  shorter  than  the 
racemes,  abruptly  acuminate  into 
an  awn  2  to  3  mm.  long.  Ra- 
cemes in  pairs,  2  to  4  cm.  long, 
6  to  12  flowered;  internodes  some- 
what clavate,  shorter  than  the 
spikelets,  2.5  mm.  long,  densely 
clothed  with  long,  white,  silky 
hairs,  5  to  7  mm.  long;  sessile 
spikelet  yellowish,  linear-lance- 
olate, 4  mm.  long;  callus  barbate 
with  hairs  3  mm.  long;  first  glume 
hispid-scabrous  on  the  flat  or  de- 
pressed back  and  on  the  keele, 
especially  toward  the  apex,  ner>-e- 
less  between  the  keels,  3.5  to  4 
mm.  long,  1  to  1.2  mm.  broad; 
second  glume  firm,  strongly  com- 
pressed, keeled,  scabrous  on  the 
keel,  hirsute  on  the  margins,  3.5 
mm.  long,  bidentate  at  the  acute 
apex;  third  and  fourth  glumes 
hyaline,  acuminate,  the  fourth 
l)earing  an  erect,  slender  awn, 
twists  at  the  base,  1.5  to  2  cm. 
long;  sterile  pedicel  4  mm.  long, 
slender,  densely  clothed  with  long,  white,  silky  hairs;  sterile  spikelet  reduced 
to  a  single  scale  2  to  3  mm.  long. 
Related  to  A.  urgijrieus,  but  easily  separated  by  the  hirsute  sheaths  and  leaves,  the 
narrow,  simpler,  interrupted  i)anicle,  and  broader,  scabrous  first  glume.  Distin- 
guished from  A.  cnhanim  by  its  hirsuteness  and  by  the  nerveless  intercarinal 
space  of  the  first  glume. 
Type  collected  at  Biloxi,  Mississippi,  3818  S.  M.  Tracy,  October  14,  1897.    No.  3817 

S.  M.  Tracy  also  belongs  here. 
ANDBOPOGON  SCOPABIUS  POLYCLADTJS  var.  nov. 

Stout,  9  to  12  dm.  high,  glabrous,  somewhat  glaucous;  imnicles  large,  much  branched, 
3  to  5  dm.  long. 


Fio.  \A.—AndroiH)gun  txiktri  Scribn.  &  Ball:  a, a  spikelet 
and  joint  of  IheaxiH:  6,  first  glume;  r,  second  glume; 
d,  third  glume;  r,  awned  fourth  glume;  /,  pistil  and 
lodicules. 
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Type  collected  at  Braidentown,  Manatee  County,  Florida,  12VJ8  Robert  Combs, 
October  3, 1898.  *'In  old  fields  and  orange  groveH  along  the  Manatee;  abundant 
in  places."  Tracy's  No.  5330,  from  Biloxi,  Mississippi,  and  a  plant  collected  by 
John  K.  Small  on  the  slopes  and  summit  of  Stone  Mountain,  Georgia,  Septem- 
ber d-12,  1894,  belong  here. 

ANDBOPOOON  SC0PABIT7S  VTLLOSISSIMUS  Keani.  var.  nov. 

Sheaths  and  usually  the  bla<les  villous. 

Type  collected  m  very  dry  soil  along  the  railroad  at  Waynesl)oro,  Mississippi,  136 
T.  H.  Kearney,  jr.,  October  2, 1896.  Other  specimens  are:  North  ( Vtrolina:  Clark- 
ton,  Bladen  County,  206  Bilt- 
more  Herbarium,  October, 
1897.  Florida:  Grasmere, 
1156  R.  Combe  and  C.  H. 
Baker,  September,  1896;  Mc- 
Donald, Orange  County,  139 
C.  H.  Baker,  November,  1898; 
Tampa,  1371  R.  Coml)8,  Octo- 
ber, 1898.  Mmissippi:  Sal- 
tillo,  S.  M.  Tracy,  October 
18,  1892.  Louisiana:  Lake 
Charles,  3702,  3703  S.  M. 
Tracy,  August,  1897;  Oberlin, 
219  C.  R.  Ball,  September, 
1898. 

Paspaluxn  altissiixiuni  LeConte, 
Journ.  Phys.  01:  28.5  (1820). 

^^\Z.  AUimmum.  Glabrum,  erec- 
tum,  altum;  foliis  longis,  bajji 
vaginisque  ad  oras  ciliatis; 
spicis  4-5  altemis,  erectis, 
basi  pilosis;  glumis  magnin, 
orbiculatis,  biseriatis;  raclii 
latiuscula,  dentibus  unifloris. 
Gramen  rigidum,  quincjue 
pedale.  Habitat  prope  Salem 
Carolinse  borealis.     ^." 

Dr.  Vasey,  in  his  notes  on  Lc 
Conte'sPa^pa/w/ywj,*  refers  this 
to  P.  floridanum  Mx.,  with 
which  it  has  always  been  con- 
founded. He  also  calls  atten- 
tion to  the  factthatLe  Chute's 
type  has  but  two  racemes, 

although   the    description       Fio.  Vo.—Andropogon  mfmmppinwis  Bcribn.  &  Ball:  o,  a 
reads    **racemis     4-5."      Le  epikelet,  showing  joint  of  axis,  etc. 

Conte  described  a  form  of  P. 
lsei:e  Mx.  as  P.  floridanum  Mx, 

P.  aUimmum  is  intermediate  between  P.  floridanum  Mx.  and  P.  bifldum  (Bertol) 
Nash,  with  slender,  erect  culms,  hirsute  sheaths  and  long,  slender  leaves,  hirsute 
above  and  often  below  also.     Racemes  1  to  3,  rather  loosely  flowered. 

General  distribution. — Not  uncommon  in  rather  dry,  open  pine  lands  near  the  coast, 
from  the  Carolinas  to  Ix)ui8iana. 

Specimens  examined.— *Soj///j  ( hntiina:  Florence,  688  C.  R.  Ball,  August,  1900.    Florida: 


'Proc.  Acad.  Nat.  Sci.  Phil.  1886:  288  (1886). 
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no  locality,  A.  W.  Chapman;  Bay  Head,  636  R.  Combe,  Augugt,  1898;  Chipley, 
594  R.  Combs,  Aujrut^t,  1898;  De  Funiak  Springs,  471  R.  Combs,  August,  1898; 
Jacksonville,  149  T.  H.  Kearney,  jr.,  July,  1895;  Marianna,  3669  S.  M.  Tracy, 
August,  1897;  Monticello,  343  R.  Combs,  August,  1898.  Georgia:  Thomasville, 
3671  S.  M.  Tracy,  August,  1897.  Alabama:  no  locality,  333  A.  Winchell;  Mobile, 
C.  Mohr.  Misifmippi:  Bay  St.  Louis,  21  A.  B.  Langlois,  September,  1883;  Biloxi, 
3743  S.  M.  Tracy,  September,  1897;  Nicholson,  345  T.  H.  Kearney,  jr.,  1896;  Ocean 
Springs,  23  S.  M.  Tracy,  August,  1889;  289  T.  H.  Kearney,  jr.,  October,  1896; 

Waynesboro,  143  T.  H. 
Kearney,  jr.,  October, 
1896.  Louisiana:  Alexan- 
dria, 171  C.  R.  Ball,  Sep- 
tember, 1898. 
PASPALUM  PASPA- 
LOIDES  VHiLOSUM 
(Vasey)  n.  comb.  (P. 
fnrcatum  mUosum  Vasey, 
Contr.  U.  8.  Nat.  Herb.  3: 
16(1892).) 
PANICXJM  COMBSII  sp. 

nov.     (Fig.  16.) 
A    slender,    rather    densely 
cfespitose,  erect  perennial 
3   to    6   dm.    high,  from 
shorty  creeping  root-stocks, 
with  linear  flat  leaves  and 
spreading,  nearly  simple, 
few-flowered  jMiniclee  8  to 
15cm.  long.     Culms  some 
what  compressed  below, 
glabrous  or  minutely  pu- 
berulent   just   below  the 
nodes;  sheaths   more  or 
less  compressed,  glabrous; 
ligule  very  short,  ciliate; 
leaves  of  the  culm  10  to  20 
cm.  long,  3  to  5  mm.  wide, 
very  acute,  minutely  ser- 
rulate-scabrous on  the 
margins,   otherwise 
smooth.    Panicle  branches 
more    or   less   spreading, 
usually  solitary,  the  lower 
5  to  7  cm.  long;  j^icels 
as  long  as  or  shorter  than 
the  spikelets,  rarely  exceeding  them,  appressed.     Spikelets  lanceolate  acute, 
3  mm.  long;  first  glume  broadly  lanceolate,  acute,  3-nerved,  scabrous  on  the 
midnerve  toward  the  apex,  two-thirds  to  three-fourths  the  length  of  the  spikelet; 
second  glume  as  long  as  the  thini  glume,  5-nerved,   nerves  scabrous  above; 
third  glume  3  or  imperfectly  5-nerved,  the  marginal  nerves  faint,  indistinctly 
acuminate- pointed,  subac^ute  with  a  hyaline  palea  nearly  three-fourths  its  length; 
flowering  glume  about  2  mm.  long,  much  shorter  than  the  second  and  third 
glumes,  narrowly  oblong,  obtuse,  with  a  few  short  hairs  at  the  apex;  palea  sca- 
brous on  the  keels. 


Fig.  16.— Panictim combsii  Scribn.  &  Ball:  a,  npikelet;  b,  second 
glume:  c,  d,  flowering  glumeH. 
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Type  collected  by  Robert  Combs,  No.  583,  for  whom  the  species  is  named,  in  damp, 

fertile  flat  woods  at  Chipley,  Wai^hington  County,  Florida,  August  20,  1898.     A 

specimen.  No.  571,  collected  August  19,  in  water  of  a  cypress  pond  is  referred 

here. 
P.  combgii  belongs  to  the  group  including  P.  agroMxndes^  Muhl.  and  P,  longifolium 

Torr.,  but  is  separated  from  these  by  its  low  tufted  habit,  shorter,  narrow  leaves, 

long,  slender  spikelete,  and  elongated  lower  glume. 
ABISTTDA  COMBSn  sp.  nov.     (Fig.  17.) 

A  tall,  strict,  leafy  perennial,  8  to  12  dm.  high,  with  long,  rigid  leaves  and  large  com- 
pound panicles.     Culms 

simple,   terete,   smooth. 

Sheaths  longer  than  the 

internodes,  smooth, 

striate,  1  to  1.5  dm.  long, 

lower   mostly  purple; 

ligule  a  very  short  ring; 

leaf-blades  linear,  rigid, 

erect,  attenuate   into   a 

long  subulate  point,  3  to 

6  dm.  long,  2  to  4  mm. 

wide,  flat  or  semi-invo- 
lute, smooth  below,  sca- 
brous  and    somewhat 

glaucous  above.    Panicle 

large,  4  to  6  dm.  long, 

strict  or  somewhat  flex- 

uous;    rachis    scabrous; 

branches  long,  ascending 

or  suberect,  straight  or 

flexuous,  compound,  sca- 
brous, single  or  in  pairs, 

one  short  and  fi  »v-flow- 

ered,   the  lower  longer 

ones   1    to   2.5    dm.   in 

length,    naked    at    the 

base  for  one-fourth  their 

length.     Spikelets    in 

pairs,  one  almost  sessile, 

the  other  on  a  pe<licel 

one-half  as  long  as  the 

spikelet;  empty  glumes 

lanceolate,   one -nerved, 

9  to  10  mm.  long,  inclu- 
ding  awns,  subequal  or        Fig.  n.—Ariatida  combm  Scribn.  &  Ball:  a,  spikelet;  6,  palea. 

the  upper  usually  0.5  to 

1  mm.  longer,  scAbroua  on  the  keels  or  the  lower  all  over,  tipped  with  an  awn 

0.5  to  1  mm.  long,  longest  cm  the  lower  glume;  flowering  glume  7  to  8  mm. 

long,  slightly  scabrous  toward  the  apex;  callus  barbate,   1   nmi.  long;   awns 

nearly  equal,  scabrous,  spreading,  middle  awn  18  to  22  mm.  long,  lateral  awns 

16  to  20  mm.  long. 
Type  specimen  collected  by  Robert  Combs  and  C.  H.  Baker,  No.  1069,  at  Graamere, 

Florida,  September  21,  1898. 
A  species 'with  the  habit  and  in  part  the  appearance  of  A.  pabistria  (Chapm. )  Vasey, 

but  with  a  very  distinct  type  of  inflorescence. 
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General  distribution. — Common  in  high  pine  and  blackjack  lands  of  central  penin- 
sular Florida. 
Specimens  examined. — Florida:  Bartow,  Polk  County,  1190  R.  Combe,  September, 
1898;  Clarcona,  Orange  Coimty,  81  Marie  Meislahn,  October,  1899;  Crystal, 
atrus  County,  1015  R.  C>ombs,  September,  1898;  Eustis,  Lake  County,  1736  G. 
V.  Nash,  August,  1894;  Fannin,  Levy  County,  869  R.  Combe,  September,  1898; 
Old  Town,  Lafayette  County,  898a  R.  Combs,  September,  1898;  Tampa,  Hills- 
boro  County,  1386  R.  Combs,  October,  1898. 
ABISTTDA  INTERMEDIA  sp.  nov.     ( Fig.  18. ) 

A  slemier,  somewhat  geniculate,  branching  annual,  3  to  7  dm.  high,  with  involute 
leaves  and  long,  slender  panicles.     Culms  smooth,  freely  branching,  purplish, 

the  outer  branches  genicu- 
late, ascending;  sheaths 
usually  shorter  than  the 
intemodes,  smooth  or  the 
lower  sparsely  hirsute,  espe- 
cially on  the  margins,  and 
purplish;  ligule  a  very  short 
ring,  0.4  mm.  long  or  less, 
fringed  with  short  haire; 
blades  5  to  15  cm.  long,  2 
mm.  wide,  erect,  rigid,  invo- 
lute, sometimes  sparsely 
hirsute  near  the  base.  Pan- 
icle 2  to  4  dm.  long,  slender, 
often  flexuose;  branches 
short,  2  to  4  cm.  long, 
appressed.  Spikelets  8  to 
10  mm.  long;  empty  glumes 
narrowly  lanceolate,  atten- 
uate into  a  rather  long  awn, 
nearly  equal  or  the  upper 
longer,  7  to  9  mm.  long,  1- 
nerved,  scabrous,  purplish; 
flowering  glume  7  to  9 
mm.  long,  strongly  scab- 
rous above  the  middle, 
equaling  or  exceeding  the 
empty  glumes,  sometimes 
r^ularly  spotted  as  in  ^. 
gfracitU;  awns  all  spreading, 
the  middle  one  18  to  22  mm. 
long,  the  lateral  ones  14  to 
17  mm.  long,  all  variable. 
This    species   is    most   closely 

Fio.  \^.—Ari«tida  inUrmcdia  Scribn.  &  Ball:  a,  spikelet.  allied  to  .1.  ffrocUUj  but  dif- 

ers  in  its  larger  size  and 
e8i>ecially  in  the  much  longer  florets  and  awns.  It  is  nearly  intermediate  between 
A.  gracilis  and  A.  purpunmrm,  with  the  habit  of  the  former  and  spikelets  more 
like  those  of  the  latter. 

Tyi)e  collected  by  T.  H.  Kearney,  jr.,  No.  204,  near  Biloxi,  Mississippi,  October  5, 
1896. 

General  distribution. — Open,  dry,  sandy  soil,  Iowa  to  Texas  and  Mississippi. 
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Specimens  examined. — Iowa:  Wapnipinicon  River,  31  K.  N.  Wilcox,  October,  1896. 
Mismuri:  Courtney,  649  B.  F.  Bush,  August,  1896.     Xef/rmka:  Ewinj^,  1075  J.  M. 
Bates,  August,  1897;  Simeon,  1115  J.  M.  Batei?,  1897.    Kamas:  Riley  County,  425 
A.  S.  Hitchcock,  August,  1895.     Arkansas:  Jefferson  County,  125  H.  Eggert,  Sep- 
tember, 1896.     Texas:  no  locality,  S.  B.  Buckley,  1883;  (J.  C.  Nealley,  1889;  J. 
Reverchon,  F.  W.  Thurow.     lAmmana:  Arcadia,  78  C.  R.  Ball,  August,  1898. 
Mississippi:  Biloxi,  207,  2:^ 
T.  H.  Kearney,  jr.,  Octol)er, 
1896;  3774  S.  M.  Tracy,  Sep- 
tember, 1897;  Horn  Island, 
1578  S.  M.  Tracy,  Septem- 
ber, 1891. 

ABISTIDA  FUBFX7BAS- 
GENS  aLAUCISSIMA 
Kearn.  var.  no  v. 

Whole  plant  very  glaucous, 
otherwise  like  typical  A. 
purpurascens.  Conspicuous 
in  the  field  on  account  of  its 
bluish-white  color. 

Ty'pe  collected  by  T.  H.  Kear- 
ney, jr..  No.  321,  in  very 
dry,  sterile  soil  in  an  open- 
ing in  the  pine  forest,  6 
miles  above  Biloxi,  Missis- 
sippi, October  7,  1896. 

TBIODIA  SESLEBIOIDES 
ABISTATA  var.  nov. 

A  robust  grass,  12  to  18  dm. 
high.  Panicle  large,  open, 
its  lower  branches  2  to  2.5 
dm.  long;  excurrent  tips  of 
the  nerves  in  the  flowering 
glume  1  to  1.5  mm.  long. 

Type  collected!  by  Miss  Marie 
Meislahn,  Xo.  90,  at  Clar- 
cona,  Orange  County,  Flori- 
da, October  (?),  1899. 

General  distribution. — Notun- 
common  in  low,  open  woods 
of  central  Florida. 

Specimens  examined. — Florida: 

Grasmere,  1135  R.  Combs  and  C.  H.  Baker,  Sei)t4>ml)er,  1898;  Homosassa,  978 
R.  Comlis,  Septemlx'r,  1898;  McDonald,  132  C.  H.  Baker,  Octolwr,  1898;  Oak- 
wood,  Duval  County,  322  A.  Fredholm,  October,  1893;  Ormond,  5562  A.  H. 
Curtiss,  September,  1895. 

ELYMXJS  ABKANSANTJS  sp.  nov.     (Fig.  19.) 

A  slender,  erect  perennial,  with  a  short,  broad,  bristly,  nodding  spike.  Culms  6  to  8 
dm.  high,  terete,  smooth;  nodes  smooth;  sheaths  mostly  a  little  shorter  than 
the  intemodes,  ciliate  on  the  margins  or  the  lower  sparsely  hirsute-pubescent; 
ligule  less  than  1  mm.  long,  membranaceous;  leaf-blades  1  to  2  dm.  long,  5  to  8 
mm.  wide,  narrowly  lanceolate-acuminate,  erect  or  ascending,  auricled  at  the 
ha»e,  scabrous  l)elow  and  on  the  margins,  finely  and  densely  pubescent  above. 


Fio.  19.— JClymus  arkamainig  Scribn.  &  Ball:   a,  dorsal  and 
anterior  views  of  the  flowering  glume;  6.  empty  glumes. 
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Spike  long-exeerted  on  the  slender  pedicel,  nodding,  6  to  9  cm.  long;  intenicnies 
of  the  rachis  angular,  somewhat  compressed,  hispid-ciliate  on  the  margins,  3  to  4 
mm.  long.  Spikeletij  2  at  each  joint,  2-flowered,  the  upper  very  small;  empty 
glumes  divergent,  linear-subulate,  cylindrical  and  coriaceous  at  base,  flattened, 
scabrous,  and  2  or  3  nerved  above,  8  to  10  mm.  long,  or,  including  the  stout, 
straight,  scabrous  awn,  2  to  3  cm.  long;  flowering  glume  narrowly  lanceolate, 
acute,  raised  on  a  short  stipe  and  separating  from  it  by  a  horizontal  constriction, 
minutely  scabrous,  3  tfj  5  nerved  at  apex,  7  mm.  long,  terminating  in  a  straight, 

slender,  scabrous  awn  2 
to  4  cm.  long.  Paha 
slightly  shorter  than  its 
glume,  rounded  or  slight- 
ly bidentate  at  apex,  his- 
pid on  the  keels  above. 
E.  arkansanus  is  allied  to  K 
tftriaht^f  from  which  it  is 
difitinguished  by  having 
the  empty  and  flowering 
glumes  minutely  scab- 
rous instead  of  hirsute. 
Type  collected  by  F.  L.  Har- 
vey (Arkansas  Flora?,  in 
part)  in  woods  of  north- 
western Arkansas.  The 
same  sheet  bears  also  a 
specimen  of  E.  striatutt. 
Specimens  examined. — Ar- 
kansaji:  Fort  Smith,  Dr. 
J.  M.  Bigelow,  in  Whip- 
ple's Exploration,  1853- 
1865.  Missouri:  Spring- 
field, S.  A.  Hoover,  1897. 
loiva:  Nodaway  River, 
Adair  County,  F.  C. 
Stewart,  July,  1892 
(Herb.  Iowa  State  Col- 
lege). 
ELTMTJS  AUSTBALIS 

sp.  nov.     (Fig.  20.) 

A  tall,  stout  perennial  with 

broad  leaves  and  a  large 

bristly     spike.     Culms 

Fia.  20.— ElymuifnuMraliM  SvTihn.&B&n:  a,  a  single  spikelet,  erect,  9  to  14  dm.  high, 

showing  hairy  glumes.  terete,     smooth;     nodes 

smooth;  sheaths  scab- 
rous-hirsute, especially  on  the  margins,  longer  or  shorter  than  the  intemo<les, 
the  upper  ones  smooth  and  somewhat  inflated;  ligule  a  mere  ring  less  than 
0.5  mm.  long,  entire;  leaf-blades  ascending,  2  to  3  dm.  long,  1  to  1.5  cm.  wide, 
acuminate,  strongly  scabrous  below,  scabrous  or  sciibrous-hirsute  above.  Spike 
robust,  bristly,  1  to  1.3  dm.  long,  the  peduncle  exserted,  0.5  to  1.5  dm.;  rachis 
angular,  compressed,  scabrous-pubescent  on  the  margins  and  on  the  back  alx)ve. 
Spikelet«  2  at  each  node,  4  to  5  flowered;  empty  glumes  divergent,  thickened, 
coriaceous  and  somewhat  curve<i  at  the  base,  5-nerved  above,  scabrous-hirsute 
or  rarely  nearly  smooth,  alx)ut  1.5  <*m.  long,  tipped  with  a  short,  straight  a^Ti 
of  equal  length;  flowering  glume  borne  on  a  stout  stipe,  lanceolate,  8  to  10  mm. 
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long,  hirsute,   tippe<l  with  a  nhort,  straight,  wabrons  awn  2.5  to  3  cm.  long. 

Palea  a  little  shorter  than  it«  glume,  obtuw  or  minutely  bi<lentate,  scabrous 

between  the  keels. 
This  species  haa  heretofore  l)een  referre<i  to  E.  canadensis  L.,  E.  tirginiais  L.,  E. 

Mridlus  Willd.,  and  E,  hirmitiglumis  Scribn.     From  the  first  it  is  distinguished  by 

the  thickene<l,  hirsute,  empty  glumes;  from  E.  rirginirus  L.  by  its  hirsute  spike- 

letj^  and  longer  awns;  from  E.  striatus  Willd.  by  more  robust  culms  and  spikes 

and  by  the  thickened  5-ner\'ed  empty  glumes,  while  it  may  Ik?  separate<l  from 

E.    hirsuliglumis   Scribn., 

its   nearest    ally,    by   its 

more    robust  spikes  and 

longer  glumes  and  awns. 
Type    from  Biltmore  Herba- 
rium, No.  4116,  collected 

on  banks  of   streams  at 

Biltmore,  North  Carolina, 

July  7,  1897. 
General  DISTRIBUTION.— Moist 

wotxls  and  thickets  from 

North  Carolina  and  Flori- 
da west  to  Arkansas  and 

Missouri. 
Specimens  examined. — Fhri- 

da:   no    locality,    A.    H. 

Curtiss,    1886.     Alabama: 

Valley  Head,  38  A.  Ruth, 

July,  1898.     (ieorgia:  Au- 
gusta, 222  T.  H.  Kearney, 

jr.,     July,    1895;    Luluh 

Falls,  I>x)kout  Mountain, 

16  A.  Ruth,  1898.    Arkan- 

ms:    White    River,    near 

Batesville,  F.  V,  Coville, 

August  2, 1 887.     Mmouri : 

St.  Louis,  195  H.  Eggert, 

July,    1879.     Illinois:    no 

Im-ality,  J.  Wolf,  1882. 
ELYMXJS    BRACHYSTA- 

CHYSsp.nov.    (Fig. 21.) 

(Elijimis  canadensis  glabri- 

flams  Vasey,  Contr.  U.  S. 

Nat.  Herb.' 2:  550  (1894) 

(in  part ). )  p,o  21.— Elymm  bmchyxtarhi/H  Scribn.  &  Ball:  a,  a  .single  Kpike- 

A  low  but  rather  stout  peren-  let;  6,  the  same  with  the  outer  glumes  removed, 

nial  with  bristly  nodding 

spikes.  Culms  3  to  9  dm.  high,  erect  or  somewhat  geniculate  at  base,  smooth, 
terete;  nodes  smooth;  sheaths  mostly  shorter  than  the  intemo<ies,  smooth,  striate; 
iigule  a  short,  entire  ring,  less  than  1  mm.  long;  leaf-blades  1  to  2  dm.  long,  6  to 
11  mm.  wide,  acuminate,  ascending,  semi-involute,  smooth  or  somewhat  scabrous 
below,  finely  scabrous  above  and  on  the  margins.  Spike  rather  dense,  8  to  15  cm. 
long,  long-exserted  on  a  stout  peduncle;  rachis  thickened,  striate,  4-angled  or 
more  compressed  and  2-angled,  entirely  smooth  or  scabrous  on  the  angles, 
fipikelets  glabrous,  2  at  each  joint,  3  to  5  flowered;  empty  glumes  flat,  scabrous, 
8  to  10  mm.  long  or  with  the  straight  scabrous  awn  2.5  to  3.5  cm.  long,  1  mm. 
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wide,  3  or  rarely  5  nerveil;  flowering  glume  smooth  or  minutely  scabrous,  borne 
on  a  short  stii)e,  11  to  13  mm.  long,  5-ner\'ed,  the  nerves  next  the  keel  often 
shortly  excurrent,  tippe<l  with  a  straight  or  sometimes  divei^gent  scabrous  awn 
2  to  4  cm.  in  length.  Palea  about  10  mm.  long,  iiarrow,  tapering  to  a  narrow, 
truncate,  or  minutely  bidentate  point,  scabrous  on  the  keels. 
Closely  allied  to  E.  ninadeimg  L.,  but  easily  distinguished  by  its  smaller  size  and  the 

scabn)UH  but  not  hirsute  flowering  glumes. 
General  distribution. — Moist,  open  or  somewhat  shaded  ground,  from  Michigan 

and  South  Dakota  south  to  Tex- 
as, New  Mexico,  and  into 
Mexico. 
Type  specimen  collected  by  Dr.  Ed- 
ward Palmer,  No.  420,  **  in  the 
Indian  Territory,  chiefly  on  the 
False  Washita,  between  Fort 
Cobb  and  Fort  Arbuckle,  1868." 
Specimens  examined.  —  Michigan: 
"Southern  Michigan,"  1409  0. 
A.  Farwell,  August,  1893.  lom: 
Several  specimens  in  Herb. 
Iowa  State  College  from  west- 
ern and  northern  Iowa.  SotUh 
Dakota :  Hot  Springs,  1173, 1174 
P.  A.  Rydbei^,  August,  1892. 
Colorado:  Colorado  Springs, 
734  C.  L.  Shear,  July,  1896; 
Walsenburg,  Huerfano  County, 
778  C.  L.  Shear,  July,  1896; 
Chase,  Park  County,  1101  C.  L 
Shear,  September,  1896;  **along 
Burl,  and  Mo.  R.  Ry.,"  L.  H. 
Pammel,  July,  1896.  Katms: 
Manhattan,  W.  A.  Kellerman, 
July,  1888;  Osborne,  709  C.  L 
Shear,  June,  1896;  Syracuse, 
ia5  C.  H.  Thompson,  July, 
1893.  Texas:  Austin,  34  E.  N. 
Plank,  July,  1892;  Kerrville, 
J.  G.  Smith,  June,  1897;  no 
locality,  571  F.  Lindheimer, 
1846.  Netc  Mexico:  2075  C. 
Wright,  1851-52.  Mexico:  Sal- 
tillo,     Coahuila,    260    Dr.    E. 

Fig,  '22. — Elijmiis  ilivrntiftlumiH,  Soribn,  &  Ball:  <t,  ante-  p  ,  j  iqqo 

rior  view  of  a  floret  ami  dorsjil  view  of  apex  of  a  flow-  calmer,  JUne,  l»>ffl. 

ering  glume.  ELYMUS  DIVEBSIGLTJ1CI8 

sp.  nov.  (Fig.  22.) 
A  rather  stout,  erect  perennial,  9  to  12  dm.  high,  with  a  slender,  flexuous  spike  1  to 
1.5  cm.  long,  and  the  empty  glumes  reduced  or  nearly  wanting.  Culms  terete, 
glabrous;  nodes  glabrous;  sheaths  glabrous,  striate,  nearly  equaling  or  longer 
than  the  intemodes;  ligule  membranaceous,  less  than  2  mm.  long;  leaf-bladefl 
spreading,  1.5  to  2.5  cm.  long,  6  to  12  mm.  wide,  tapering  to  a  long-acuminate  point, 
scabrous  on  both  surfaces  and  the  margins;  rachis  rather  slender,  compressed, 
smooth  or  scabrous-ciliate  on  the  edges  and  upper  part  of  each  intemode. 
Spikeleta  in  pairs,  2-flowered;  emj^ty  glumes  subulate,  scabrous,  varying  from 
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a  mere  point  to  1.5  cm.  in  lenjfth  in  the  same  gpikelet;  flowering  glumes,  on  a 
short  stipe,  linear-lam volate,  acute,  8  to  10  mm.  long,  indistinctly  3  to  5  ner\'ed, 
scabrous  and  thinly  hirsute,  tipi)ed  with  a  stout,  divergent,  scabrous  awn,  2  to  3 
cm.  long.  Palea  equaling  or  slightly  shorter  than  the  glume,  bidentate,  minutely 
scabrous. 

This  species  is  closely  allietl  to  E.  cimadetma^  but  is  rea<lily  distinguished  by  the 
more  slender,  oiHjn  infloresence  and  the  uneijual  and  much  re<iuced  empty 
glumes. 

Type  collected  by  T.  A.  Williams,  No.  2653,  in  rich  openings  of  the  Bear  Ixxlge 
Mountains,  Wyoming,  July  23,  1897,  altitude  6,000  feet. 

Specimens  examined. —  Whnmitin:  No  locality,  F.  F.  Wood.     North  Dakota :  Turtle 


Fig.  23.— £?ymi«  glabrifiorm  (Vas.)  Soribn.  &.  Ball:  a,  a  single  spikelet,  showlni?  the  outer  glumes; 

6,  anterior  view  of  a  floret. 

Mountains,  Bottineau  County,  85  M.  A.  Brannon,  July,  1896;  Langdon,  150  M. 
A.Brannon,  July,  1896.     Wyoming:  Welcome,  2679,  2681  T.  A.  Williams,  July, 
1897. 
ELYMXJS   QTi  A BKTFLOBTTS   (Vasey)  n.  comb.     (E.  canadensis  var.  glabrijiorus 

Vasey,  in  Dewey,  Contr.  V.  S.  Nat.  Herb.  2:  550  (1894). )     (Fig.  23. ) 
A  tall,  stout,  leafy  i)erennial  with  large  leaves  and  long,  dense  spike.     Culms  stout, 
8613— No.  24—00 i 
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erect,  6  to  10  dm.  high,  smooth,  terete;  nodes  smooth;  sheaths  crowde<l,  longer 
than  the  intemodes,  smooth  or  rough-hirsute,  loose;  ligule  letjs  than  1  mm.  lonp, 
entire;  leaf-blades  numerous,  1.5  to  3  dm.  long,  7  to  10  mm.  wide,  flat  or  par- 
tially involute,  eret't  or  ascending,  somewhat  scabrous  l^elow,  scabrou:?  on  the 
margins  and  scabrous  and  sometimes  sparsely  hirsute  above;  spike  robust,  erector 
nodding,  1  to  1.5  dm.  long,  often  glaucous;  rachis  thick,  somewhat  compressed, 
smooth  or  ciliate,  scabrous  on  the  margins.  Spikelets  2  to  3  at  each  node,  3  or  5 
flowered;  emi)ty  glumes  thickened,  coriaceous  and  somewhat  curved  at  the 
ba^ie,  strongly  3  to  5  nerveil,  scabrous  on  the  nerves  and  often  ciliate-scabroui* 
on  the  margins,  11  to  15  mm.  long,  or  with  the  straight,  scabrous  awn  3  to  3.5 
cm.;  flowering  glumes  on  a  short  stipe,  9  to  12  mm.  long,  minutely  scabrous?, 
tipped  with  a  straight,  slender,  scabrous  awn  2  to  3  cm.  long.  Palea  8  to  10  mm. 
long,  scabrous  on  the  keels,  truncate  or  minutely  bidentate. 

This  species  is  more  closely  aHied  to  E.  atu^ralis,  of  which  it  is  a  glabrous-flowered 
counterpart,  than  to  E.  canadensis^  from  w  hich  it  is  distinguished  by  the  hea\'ier 
spikes,  thickened  empty  glumes,  and  merely  scabrous  flowering  glumes,  while 
these  first  two  characters  serve  to  separate  it  from  E.  brachyfiachys.  It  seeuis 
unfortunate  that  this  plant  should  have  received  the  name  E.  canaffensis  glabri- 
Jlonis  when  E.  brachystachys  really  stands  in  that  relationship  to  E.  canadeiws. 

Type  specimen  collected  in  low,  miry,  even  saltish  places  at  Pointe-^-la-Hache,  Lou- 
isiana, by  A.  B.  Langlois,  No.  81,  June,  1885. 

General  distribution — Low,  rich  woods  or  thicket*  from  Pennsylvania  and  Cm)rgia 
to  Tennessee  and  New  Mexico. 

Specimens  examined. — Pennsylvania:  Easton,  T.  C.  Porter,  August  13,  1897;  Phila- 
delphia, 47  C.  E.  Smith,  August.  District  of  Columbia:  Tennallytown.  Mary- 
land: Glen  Echo,  15  T.  H.  Kearney,  jr.,  August,  1894;  Hamilton  Hill,  701  C.R. 
Ball,  July,  1900.  Virginia:  Norfolk,  293  T.  H.  Kearney,  jr.,  August,  1895;  Ports- 
mouth, 36,  37  Noyes,  1895.  Xorth  Carolimi:  Columbus,  E.  C.  ToMiisend,  1897. 
Sotith  Carolina:  Florence,  686  C.  R.  Ball,  August,  1900.  Georgia:  Banks  of  the 
Coosa,  mountains  of  Georgia,  23  A.  W.  Chapman,  1883.  Tennessee:  Cowan,  23  A. 
Ruth,  July,  1898.  Alabama:  De  Kalb  County,  6  H.  Eggert,  June,  1897;  Nesheka, 
9  G.  W.  Carver,  July,  1897.  Louisiana:  Arcadia,  84  C.  R.  Ball,  August,  1898; 
Pomte-i-la-Hache,  81  A.  B.  Langlois  (type).  Texas:  Ennis,  J.  G.  Smith,  July, 
1898;  no  locality,  G.  C.  Nealley,  1886;  F.  W.  Thurow,  1889.  Xew  Mexico:  2073 
C.  Wright,  1851-52. 
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